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JNTRODUalON

The discrimination of a variety of paired mirror image stimuli has

been studied by experimental psychologists for some time. lnfrahuman

animals, preschool children, retarded children and normal and abnormal

adults have all been subjects. interest in using mirror image stimuli

with these different. subject groups has resulted from a wide variety of

different research questions being asked concerning discrimination pro-
.

cusses.

For example, Jeffrey (1958) observed that many four-year-olds did

not easily acquire a left-Fight oriented (mirror image) discrimination

between to simple stimuli. By adding a motor response to the child's

repertoire prior to the final criterion response, 'he was able to signi-

fica9tly increase the proportion of children that acquired the discrim-

ination. The uso of this procedure by Jeffrey was a result of his

interest in the area of mediational theory of human conceptual develop-

ment; in this case mediated discrimination.

Bijou (196.9) also used mirror image stimuli in a study that inves-

tigated fading and stimulus shaping procedures to achieve near errorless

discrimination acquisition'. His interest was in investigating program-

ing procedures.that would result in very few or no errors during the

acquisition of a difficult discrimination.-

Although both of the above experimenters used mirror image stimuli

in their studies, neither was primarily interested in the study of the

stimuli per se. Rather, it would appear that both used the stimuli

because they tend to produce high error rates in preschool and retarded

children. Subjects tend to respond to the mirror image match as fre-

quently as to the direct (same) match of a sample stimulus.
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A "good" test of a teachin procedure would thou be to observo how

!iticcOlui it was in reducing these mirror image matches. Thus, observ-

ing how subjeets acquire a difficuit discrimination under different

training conditions may soparate mediocre from highly successful proce-

dures.

lloth the Bijou and Jeffroy studies represent two areas of child

development that have been of interest to experimenters for some years.

ln several studies whore a verbal or motor (such as in the Jeffrey

study) response was added to a chafn that culminn(cd in the final eri-

Lerien response, the acquisition or recall of a discrimination wns

facilitated (Hagen nnd Kingsley, 1968; Levitt and Curtiss, 1968; Weir

and Stevenson, 1959) . Another series of .stedics has also investigated

the.adw:stages of adding a verbal response to the subject's repertoire.

However, instead of requiring it during the learning process, as in the

studies previously mentioned, it iS trained separately and before the

training on a final discrimination or transfer task (Cantor, 1955;

Norcross and Spiker, 1962; Shepard, 1956).

A more recent series of investigations on teaching procedures used

in errorless stimulus conrol studies hnve begun to suggest that a tech-

nology mriy be developed whereby precise control of responding is possible

through the arrangement of stimuli. Bijou (1968), Sidman and St'oddard

(1967), Noore and Coldiamond (1964) , and Touchette (1968) have demon-

strated that fading, superimposition and stimulus shaping procedures

applied to stimuli in the child's learning environment will facilitate

the acquisition process.

The studios that have used programing or errorless stimulus control

procedures have been by scientists who usually accept the more empirical,
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operaut. or behovloxal applodeh to the study of psychologleal quostionsi.

They would not :werihe to the propoAtion thot ertors ore nvessory

(i.(! the subjeet must rehpond to the S-) in order for acquisition to

occur.

Thu psychologists who have studied the effects of verbal pretroin-

ing or the effects of odded motor or verbal responses during the acqui-.

sitlen process Ore tnmally more theoretical in their orientation. With

the help of intervening voriobles they attempt toexplain S-1: acquisi-

tion through inhibition (the result 'of no reword when S- is responded

to) oud other proceses,

lhe theeret ical (or lack of it) approach:to the study of learning

by these two groups results in rittiv2r different procedures being loves-

tig;.ted hLn acquisition is under consideration. In general, there has.

been no serie or studies published whereby bet): procedures have been..

problems.combined to aid in the acquisition of conceptual "Programers"

often think in terms of lengthy series of programs, each independent,.

yet building upon one another to accomplish some desired criterion be-

havior. Trial and error psychologists on the other hand tend to. -use

simple, little training procedures that cut down to some extent the

lengthy trial and error process usually needed to obtain. acquisition.

The present study is an outgrowth of an investigation (Werner, 1971)

that resulted in a program for teaching a lower case b d discrimina-

tion to preschool. children. This is a very difficult discrimination to

learn for this- age subject and furthermore is an example of the mirror

image problem if the d is present as a possible match when b is the

sample stimulus in a match-to-sample format (and vice versa).

Werner's program was most successful when she added a verbal.
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response (in a chain of responding) before the final criteribn response

of pointing to two stimuli (ex. the sample 'b' and the match 'b') when

one of the other matches was a 'd'. The program utilized a variety of

fading and stimulus shaping procedures. Although the program was

fairly successful for a random group of children chosen for study, there

were still some difficulties when the verbal.label was being taught dur-
1

ing the program. Attending to the "rule-of-thumb" of not teaching two

things at once when programing, it was decided that a pretraining pro-

. gram could be developed that taught 'the verbal response to the child

prior to the b and d programs.

The present study was therefore primarily concerned with inve.std-

gating procedures that would teach a difficult mirror image discrimina-

tion to preschoolers. Of interest also was the study, of the effect of

a programmed pretraining procedure. The procedures involved a verbal
4.

.response to be acquired prior to the acquisition of a visual discrimi-

nation. Variations of these two acquisition processes were also carried

out and compared.
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METHOD

Subjects

,

Eighteen children who ranged in age from .3tyrs 3-months to 6-yrs

6-months were identified through pretests to be responding at chance

level on a b-d (lower case) match-to-sample discrimination problem.

.They attended the Edna A. Hill Child Development Preschool Laboratories

in the Department of Human Development at the University of. Kansas. The

study was conducted in an experimental room near the preschool class-

rooms. The daily sessions lasted between five and thirteen minutes and

the total experiment for any,one child took 17 days. After receiving

two days of pretests, the subjects were placed in foOr groups on the

basis of their pretest scores, their ages, and sex. The four groups
. ,

were rranged so that each group's mean or ratio was as similar as pos-

sible to the other three groups. The mean ages; the distribution of the
e

'male/female ratios; and the average of the two pretests for each of the

four groups are found in Table 1.

Insert Table 1 About Here

Design

The four groups studied in this design were created from what oc-

curred during both the preliminary labeling (story).program and the

strbsequent b and d programs. Two of the groups.had only to sit (and

hopefully "listen") while the story was read to them. The other two

groups had to point upon the experimenter's request to each one of the

stimuli (characters in the story) about whom the story was being read.

One of these two groups also had the additional requirement of emitting

a verbal refrain prior to pointing that included the names of the
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characters in'the story. The subjects ere also divided into two groups

according to what was arranged for them on the b and d programs which

followed the story. One group (required verbalization) was required to

label either the b or the d (depending on which was being programmed at

the moment) when the pointing response was also made to the sample or

match Stimulus. The other group did not label the stimuli, and simply

pointed to the sample and matches. The effects of these various condi-

Lions were analyzed by comparing pfe-post and probe tests across

acquisition for the following four groups:

Story_ram b and d pro.,.1ram

1. verbal refrain required verbalization

2. sit required verbalization

3. sit no-required verbalization

4. point no-required verbalization

The sequence of events for each of the four groups across all tests and

programs is summarized in Table II.

Insert Table II About Here

Both group (trend an.,ilysis) and individual analyses (subject curves)

were possible from the data due to the use of repeated probes.(same as

pre and posttests) during the acquisition process. .Subject performance

during programs was also collected and graphed by group and individual.

means.

Apuaratus

A TMI GROLIER Min/Max II teaching machine which the subjects were

trained to operate themselves was used for all sessions except when the

story was read. The machine was altered so the window through which the
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stimuli were displayed was increased by one inch vertically. The ma-

chino was placed to the left of the experimenter and directly in front

of the child on a small table.

Materials

Pretest Probes - Posttest

All tests consisted of 12 items that required a lower case band d

discrimination. Each item was presented in a match-to-sample format.

The letters were typed in primary type size. Six b's and six d's were

presented as samples and randomly dist.ributed'acroSs trials. When the

correct match was a b, one,ef the two distractors was a d and vice versa.

The other letters used as dist:A:actors were p, g, 1, e, and c. The posi-

tion of the correct choice was varied so each horizontal position was

correct an equal number of times. The pre-post and probe tests had two

formats. One was simply, i2verse order of item presentation of the

other. The two furms were used to avoid any subject memorizing a pat-

tern of correct responses. One of the forms of the test is included in

Appendix A.

Story Program:

Story program (verbal refrain group)

Subjects were introduced to two refrains, each being associated

with a particular character:in the story. When the experimenter read

ibottt: a character, the subjects were required to verbalize the refrain

at a specified time while pointing to the charaCter.

The pages on which the characters appeared (always one per page)

were randomized so that qne character did not always appear on the same

side of a page. Also the page on which the subject was first required

to look was not always on the left. This procedure was implemented so
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that the subject might tend to look at the characters on both the left

and the richt pages before a pointing response was made.

Incorrect pointing responses to a character were corrected. The

correction procedure involved telling the subject which one was correct

bY saying, "This is the one." A 90% criterion for receiving the toy was

used each day.

Story program (point-no-refrain_group)

This group had the.same materials, correction procedure and criter-'

ion for reinforcement as the verbal 'refrain group. However, they mere

not required to emit the verbal refrain which was read to them; they

were only required to point.

Story program (sit group)

Theae subjects were told to sit quietly in'the chair while the

story was read. They weiic not required to emit the verbal refrain or

point while looking at the pictures. They were told if they sat quietly

they would receive their toy at the end of the sqssion.

The pictures used in the story, the story prose and the data sheet

are included in Appendix B. Each numbered item refers to one picture

(except where noted on the data sheet). The verbal refrains for the

pictures were: "Uh huh," says Mother Duh; and '"Wee gee," says Bonghy-

Bee.

b program

This program presented b as the Sample stimulus throughout the 45

items. The position of the correct choice was randomized appearing in

the three positions an equal number of times. One distractor was d and

the other was a made-up figure. A criterion of 90% was in effect to

receive a toy. A correction procedure was used for qach incorrect
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response by telling the subject the correct response. Program b and the

data sheet can be found in Appendix C.

d program

The sample stimulus Was d throughout the 45 items of this program.

One distractor was b and the other was the same made-up figure used in

the b f)rogram. The correct choices were random as in the b program.

The criterion and correction pro,:edure were also the same. The d pro-

gram is also included in Appendix C.

Combination program

This program was the first time, on other than all tests, that both

'1) and d items were interchanged and used as sample stimuli. The random-

ization, correction procedure, distractors, instruction and criterion

were the same as on the two previous programs. The combination program

items are found in Appendi.x D (only the b program is shown),

Recall of verbal label

The recall of verbal label consisted of five lower case b's and

five lower case d's individually and randomly presented. Each was of

primary type in the middle of a card. The order of occurrence of the

single b and d letters used for the recall of verbal labels is found in

Appendix E. Incorrect responses were corrected by the experimenter

telling the subject what the correct stimulus was.

Procedure

Pretest

Each subject was given two days of pretests. The second day's

items were the first day's in reverse. On the first item of the first

day, the subject was instructed to "Point to this one," with the experi-

menter indicating the sample with her right index finger.under the
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sample. The subject was then instructed to, "Find another one like it

over here" while thc experimenter ran her finger along the top of the

match choices and landed above the correct choice. In this manner, the

subject was cued as to the response required of bi.m. The instructions

for the remainder of the pretest were identical with no cues from the

experimenter. Each correct response was followed by a-token and praise.

When a subject made an incorrect choice, the experimenter made some

comment such as, "That was a good try," or "That's fine," but no token

was deljvered. There was no correction procedure. A criterion of 507,

correct on the pretest was.used for each subject to receive the toy he

had chosen before the session. The experimenter determined what 50%

would be before each session and placed that number of tokens in her cup.

The subject was informed at the beginning of each session that be needed

to get all of the tokens from the experimenter's cup to his cup to get

the toy. he received a red token if he scored less than 507, and the toy .

was placed aside to baworked for at the next session. The data sheet

is shown at the end of Appendix A.

Story

A story which took 5 Sessions was then read to all subjects follow-

ing the pretest. The story was in an 1115. in. x l0 in. hardback note-

book. After the characters in the story were introauced, a fading

procedure was begun. The complexity as well as the height of the char-

s..

acters were faded. They were 81/2 in. (Mother Dub) and 8 in. (Bonghy-

Bee) in height at the beginning of the story and 3/4 in. at the end.

The character Mother Dub was introduced on the first item. The

name of-Mother Dull was chosen for the stimulus character which was to

.become a d at the end of the d program. The short phonetic sound of the
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letter was chosen to contrast with Bonghy-Bee. The.story told about the,

things Mother Duh and her baby like to do. On the fourth item, the

second character, Donghy-Bee, was introduced. The name Bonghy-Bee was

chosen for the stimulus character which became a b at the end of the b

program. The name is longer than Duh and has the name instead of sound

of the letter. Since "bee" and "dee" sound alike, it is quite possible

that this adds to the difficulty some children have in discriminating

the visual b from the d. Therefore, the "bee" and "dee" sounds were

made as different as possible. The hort phonetic sound duh of the d

and the name "bee" of the b were used to help .accomplish this. In addi-

tion, the word "honghy" was used to add to the length of the "bee"

verbalization. The magic bong stick of Bonghy-Bee's that could make

things disappear and re-appear was also introduced. This was the main

theme of the story. On the sixth item, the way the magic bong stick

wo,rked its magic was introduced when a bush disappeared. Items seven

through ten saw Mother Duh's hat and ears and Bonghy-Bee's stomach and

.hands had disappeared. The fading on Mother Duh began from the top with

her hat and moved down while the fading on Bonghy-Bee started in the

middle and moved out. This was done to keep the fading on the two as

different as possible.

There was more fading of the complexity of the.characters on the

second day of the story. Mother Dub's nose, eyes, head, arm, hand,

purse and tail faded. Bonghy-Bee's legs, arams and feet faded. When

one character appeared twice on two pages which were facing each other,

as in items 17 and 18 the eXperimenter cued which picture to point to

by putting her finger on that page.

items 21 through 30 comprised the third day. Bonghy-Bee's collar,
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his other arm, hat, eyes and nose were faded. Mother Duh's other arm

and hand, chest, feet and legs faded as well as Baby Duh's ears and

hands.

On the fourth day, items 31 through 40, Baby Duh's eyes and mouth,

plus Baby Dub and Mother Duh's pouch faded. Bonghy-Bee's ears, hair and

.mouth and head faded. The;complexity of the characters was completely

faded 'by item 36. On item 37, Mother Duh appeared as she had at the be-

ginning of the story as did Bonghy-Bee on item 38. They both appeared,

on items 39 and 40, with the complexity faded completely as they had on

35 and 36.

Fading of the size of the character was begun and completed on the

fifth and last day of the story. They were faded by in., 1.1. in., 3/4

.in., 3/4 in., 1 in., 1/2 in., in., 1/2 in., and 1/4 in. until they were 3/4

in. in height-, the same as they would be at the beginning of the b and

d programs. The story ended with the, characters appearing as they had

at the beginning, before any fading had occurred. This was done to mahe

the adults reading it happier.

ReqLCred verbalization group

The refrain associated with the character Mother Duh was introduced

on the first item of the first day of the story. After the experimenter

had said the refrain, she told each subject in this group to help her

say the refrain. After it was practiced several times together, item

two was presented. The experimenter cued each subject.when to say the

refrain on this item by saying, "Now you say it with me." The experi-

menter faded her help on the refrain by fading her voice softer. Each

subject mas required to verbalize the refrain.of " 'Uh huh' says Mother

Duh" at the end of each item in the story associated mith Mother Dub.
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while pointing to the character. (Sec items marked with an asterisk on

day one of the story data sheet at the end of Appendix B.)

On day two of the story, the refrain associated with Bonghy-Bee was

required. It was introduced (the experimenter verbalized it aloud, her-

self) on day one but not required until day two. The refrain associaLed

with Mother Dub was not required on day two while the subjects were

learning the new refrain. The same practice to get the subjects to say

the refrain was used. The refrain of " 'Wee gee' says Bonghy-Bee,"

which was said while pointing, was. then required on the items marked

with an asterisk on day two of the story data sheet which is in Appendix
- -

B.

Both refrains were required on days three and four. On day five

(items 61 through 50) , the eperimenter pointed to the character Mother

Duh and said, "Say Duh." While pointing to Bonghy-Bee, she said, "Say

Bonghy-Bee." Therefore, the subjects said the names as they pointed to

the character that was indicated by the experimenter. This was done so

,that the pointing and- naming of the stimuli would be similar to the prb-

cedure used in the b and d programs.

At thc beginning of each story session, the experimenter asked each

subject if he remembered Bonghy-Bee, Mother Duh and Baby Dub and the

game they were playing. ThiS. was,done to be sure the child was ready to

begin the session.

No-'required verbalization group

For this group, when the experimc2nter told them to point to a spec-

ified character, they were required to do so. Ultimately the experimen-

'ter faded the request to point and each child initiated on his own. The

experimenter said the refrain throughout the story.
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Sit group

The story was read the same way-it was for the no-required verbali-

zation group but no pointing to either character was requested. The

only requirement of these subjects was to sit in the chair while the

story was read.

Probe one

ln the session following completion of the story the first probe

was given. This was tbe same test as day one of the pretest. No vcr-

bal labels were required. The subjects were given the same instructions

as were used on the pretest and the 50% criterion to receive a toy was

also the same.

b or d program

Half of the required verbalization group and half of the no-required

.verbalization group was given the b program first while the other half

was given the d program. Each program took two sessions with 1:5 items

in a program.

At thc beginning of both.programs, each subject was asked whether

the sample was Bonghy-Bee or Duh. They were then instructed to, "Point

to this one," while the experimenter also pointed to the sample, and then

to Find another one like it." A criterion of 90% correct was used

each day to receive : a toy.

Required verbalization group

These subjects were required to point to the sample and say either.

Duh or Bonghy-Bee (depending on the program) and then find the correct

match and also verbalize.

No-required verbalization group

These subjects were not required to verbalize but to o,ily point to

23



the sample and the correct match stimulus.

b program

The b was presented in the first item as it .appeared at the end of

the story, 3/4 in. high and one in. wide. On items two through five,

the distractors were brought in completely. The width of the b stimulus

was faded by 1/8 in. on items 6 through 16. Item 16 presented the

sample as a 3/4 in, lower case b. The height was faded by 1/8 in. on

itemns 17 through 26. The correct stimulus was then the size of primary

type and the d distractor faded on items 27 through 37. The position of

the smple was then gradually moved from the center to the left side and

down to the same horizontal line as the match stimuli on items 38 through

43. The final 2 items were criterion behavior with the match-to-sample

forma.t, the same as in the pretest. Pilot research in an earlier study

(Verner, 1971) had indicated that an abrupt shift from a vertical format

(where the sample is situated above the matches and in the middle) to_a

horizontal format (the sample is located to the left clearly separated

from the matches but on the same plane) on the match-to-sample would re-

sult in increased errors. Also, even though the vertical format appeared

to be easier for children2, it was decided that the "best test" of

training procedure would be to require the criterion behavior under the

more difficult arrangement of the stimuli. Consequently, it was thought

appropriate to train under the simpler vertical arrangement and then
\.

when acquisition had occurred to this point, slowly shift to the hori-

zontal format.

d program

The:,..d program which used a differentjading procedure also began as

the stimulus appeared at the end of the story, 3/4 in% high and 11 in.
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wide. The distractors.were faded in from items 2 through 11. Beginning

on item 12 and ending on item 17, the stimuli were faded by 1/8 in.

They were faded by 1/16 in. on items 18 through 25. The b distractor

was then faded to a lower case b on items 26 through 31. The rounded

portion of the d stimuli was then closed on items 32 through 37. The

sample stimulus then moved gradually to the left on items 38 through 63.

The last two items .displayed the stimuli in the same form as the pre-

test.

Probe two

The second day's items of the pretest were given for probe two in

the session following completion of the first b or d program. There was

no verbal requirement and the 507, criterion was used. All zroups re-

ceived this probe in the same manner.

b or d program

Those subjects who had received the b program previously now re-

ceived the d program and vice versa. The 90Z criterion was in effect.

:The instructions remained the same as did the verbal label requirement'

for the required verbalization group.

Probe three

Day one of the pretest was given the session following completion

of the second program. All groups had the 50% criterion and no required

.verbalization.

\
Combination program

This was the first time, on other than pretests, that,b and d were

both distributed across the session as samples. The program took to

days and a 90% criterion was used each day.

The subjects who had finished the b program most recently received
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a d combination program. This procedure was used because the correct-

'stimulus on the first 4 items was the one that had beenmost recently

trained.

b .and d combination programs
4.

The positions of the correct stimuli and fading sequence,were the

same on both programs. Consequently, only the b combination program

will be described below.

-The b sample on the first four items was of primary type size. On

items five through seven, the d samPle bcgan as 3/4 in. and faded by 1/8

in. so it measured in. Another 1/16 in. was faded on item eight. The

next three items had the b of primary type size as the sample. Thu d

sample, on items 12 through 14 again faded by 1/16 in. The b was the

sample on the next two items. On items 18 and 19, the d sample faded by

1/16 in. Items 19 through 21 had the b as sample. The next two items

(22,23) had the d fade again by 1/16 in. with item 24 the same height as

23. Item 25 had the b as the sample while item 26 had the d at 5/16 in.

Ihe b was the sample on itemS 27 and 28. Thu sample 29 and 30 waS, a 1/4

in. d. Two more b samples followed with a d sample on item 33 at 1/4

in. Item 34 was a b with a d at primary type size on items 35 and 36.

Item 37 was a b and 38 and 39 were d's. .Items 40, 42, and 45 had b

samples and 41, 43, 44 were d samples. Therefore, both b and 'd were

Lied as samples to prepare the subjects for the posttest when again they

would both be used as samples.

Recall of verbal label

The recall of verbal labels consisted of 10 4" x 3" cards. They

were shown to the subjects one at a time- Immediately.following the com

bination program.. The instructions were the same on all.cards and 'for
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both required verbalization and no-required verbalization groups. On

each card the experimenter said, "Is this Bonghy-Bee or Duh?" There was

a 50% criterion.

Posttest

Day two of the pretest was given to all subjects with a 50% criter-

ion and n6 verbal requirement of any subject.

An observer, viewing the experimental sessions through a one-way

mirror took reliability every day On one subject from the refrain-

required verbalization group.and from the point-no-required verbaliza-

tion group. .The observer.recorded the same data as did the experimenter,

(i.e.', position of stimulus subject pointed to and its correctness.) A

diff.erent observer took re2.iability every other day on a subject from

the sit-no-required verbalization group end randomly throughout the

study on the rest of the population. Reliability was computed by divid-

ing the number of agreements of correct subject response by the number

of agreements plus disagreements.
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RESULTS

Reliability

Observer one who took reliability on the refrain-required verbal-
-

ization group and the point-nor-required verbalization group obtained 99%

reliability with the experimenter. The Only source of consistent re-
,

liability disagreement occurred for observer one on one day of the story

condition. This disagreement arose due to a confusion over which stimu-

lus the experimenter's instructions and requests to respond Io were

related. Observer two who took reliability on the sit-required verbal-

ization and the sit-no-required verbalization groups also obtained 99%

reliability with the experimenter. No systematic reliability dis-

agreements were noted (only isolated and scattered disagreements) with

this latter obs erver.

.Graphic results of our treatment grouns

The results of the pre-post and test probes for all four treatment

groups are graphed in Tigure 1. The percent correct on the two days of

Insert Figure 1 About Here

the pretest ( both pretest days were combined under "pre") indicated that

all four groups were-initially similar. Both the refrain-required ver-

balization ( dashed line) and Ihe sit-no-required verbalization (dashed-.

dot line) g roup had 53% correct; while the point-no-required verbaliza-

',

tion (dotted line) and the sit-required verbalization (so3id line)

groups had 54% correct.

Following the pretests, the story was read. The results of the

story and the b and d programs are graphed in Figure. 2. During the

2 8



20

Insert Figure 2 About Here

story program two groups were required to point to the appropriate

character while either the experimenter read the refrain (point-no-

required verbalization) or while the subject emitted the refrain (re-
,

frain required verbalization). The percent correct for these two groups

for pointing to the correct character was 96% for the refrain-required

verbalization group and 92Z for the point-no-required verbalization

group. No percentages are shown for the other two groups since they

were only require:1 to sit cluring the reading of the story and therefore

no pointing response was emitted. Besides data on the pointing response,

data wa3 also taken on corxectness of saying each refrain in the stoty

for.the refrain-required verbalization group. They all said thq eol..rect

refrain 100Z of the time for each character each time that character

appeared in the story.

Percent correct on the probe after the story (indicated as the

first "probe" in Figure 1) shows that the different group percentages

stayed the same or slightly decreased after the pretest. The sit-

required verbalization group had the highest percentage at 54% followed

by the sit-no-required verbalization group with 527, correct. The

refrain-required verbalization group had 50% and the point-no-required

verbalization group had 48% correct.

On the first b or d progra; (indicated as "b or d" in Figure 2)

both the refrain-required verbalization and the point-no-required ver-

balization group had 91% correct. The sit-required verbalization group

had 90% while the .sit-no-required verbalization group had 86% correct.

These high percentages show near errorless responding in the programs for

2 9
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all.groups.

The percent correct on the probe after the b or d program (indicated

as the middle "probe in Figure 1) shows a difference in grouns. J'he

refrain-required verbalization group had the highest percentage at 63%

(an increase of thirteen percent age points). The point-no-required

verbalization group had 53% while the remaining two groups (both of the

sit groups) had 48% correct.

On the second b or d program (indicated as "d or b" in Figure 2)

there is again indication of fairly 'successful responding with all groups

having 90% correct or above._ The refrain-required verbalization group

had 96% while the point-Ile-required verbalization group had 93%. Both

the sit-required verbalization and the sit-no-required verballz-ation

group had 90% correct.

The probe after the second b or d program (indicated as the third
e'

"probe" in Figure 1) shows increasing percentages correct for all groups.

The refrain-required verbalization group had 60% correct followed by 60%

for the point-no-required group. Both the sit-required verbalization and

the sit-no-required verbalization group had 56% correct.

The percentages correct on the combination program are shown in the

lower portion of Figure 3. The two required program verbalization groups

Insert Figure 3 About Here

arc on the left half of the graph with the two no-required program ver-

balization groups on the right. The words under the bars indicate the

st: -y requirement. On the combination program, the refrain-required

verbalization group had 84% correct and the sit-required verbalization

had 59%. The point-no-required verbalization group had 72% and the

3 0
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sit-no-required verbalization group had 58Z correct. The more succuss-

ful responding-on the combination program appeared to be by those groups

that pointud (or pointed and verbalized) on the fir:It story program.

Both groups that sat during that first program appeared to he operating

just above chance on the combination program.

At the end of the second day of the combination program (day 16,

Table II) another probe of the names of the b (Bonghy-Bue) and d (duh)

was made. Thu top po]tion of Figure 3 shows the percent correcc on

recall of those verbal labe's. Thc twe required b-d program verbaliza-

tion groups had the higheFt percentages. The refrain-required verba-

lization group had 80% coxrec:., followed by the sit-required verbal

tion group with 53Z. The point-no-required verbalization group had 46%

and the sit-no-required verbalizaIion group had 35% correct.

The percent correct on .the posttests (indicated as "post" on Tigure

1) show the largest differences between the four groups. The highest

percentage is 89% correct for the refrain-required verbalization group:

,The point-no-required verbalization group and the sit-required verbali-

zation group were similar with 692L and 68% correct responses respectively.

The sit-no-required verballzation group wns the lowest with 52% eorrect.

This latter group, therefore, showed.no change in perfOrmance since it

had 53% correct on the initial pretest.

Just prior to the.running of the b and d programs, cach subject was

\
asked the name of the character which was the sample stimulus on the

initial item of the program. The experimenter pointing to the sample

stimulus asked each child whether that was "Bonghy-Bee" or "Duh". lf

'the child was cortect he was socially reinforced; if incorrect he was

told which character it was. This response was recorded for each child

3 1



prior to their first and second (b or d) programs. These data can be

considered to be probes of label recilognition of the stimuli: config-

urations at the point when the story c .led and the program began. The

percent correct for each group on recalling the verbal labels prior to

the first (b or d) and second (d or b) programs is shown in Table III.

Insert Table III About Here

23

Prior to the first program, the refrain-required verbalization group

made 80% correct. Only one subjeCt incorrectly labeled the sample

stimulus. A different subject incorrectly labeled the sample stimulus

prior to the second program resulting in 80% correct again scored for

the second program. The point-no-required verbalization group had the

same 80% correct prior to both programs. The sit-required verbalization

group had 63% prior to the first program. This uircentage increased

prior to the second program t6 100% correct.recall of the correct sample

stimulus. Prior to the first program, the sit-no-required verbalization

'group had 50%. None of the subjects was correct (0%.) prior to the .

second program. The latit two groups deviated completely on this probe

prior they had been quite similar in

their percent correct responding (63% and 50%) prior to the first pro-

gram. The group that increased correct responding was required to

to the second program, whereas

verbalize on the intervening program, whereas the group that decreased

to zero percent correct was not required to verbalize.

Analysis of variance (trend tests) of four treatment groups

Table IV is a summary table for the analysis of variance based on

Insert Table IV About Here

3 2
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trend analysis of the four gruups (Edwards, 1953) . The groups (4) x

probes (6) interaction shoYs there was a significant interaction across

the four groups fur the six probe tests at less than the .05 level.

Since a significant interaction was obtained then it would indicate that

the different groups increased their percent correct across probe tests

at different rates. This interaction was expected since the subjects

were initially selected (on the basis of their pretest scores) to be

very similar between the four groups. However, the different program-

ing manipulations were designed td differentially effect the different

groups across the probes. 'This would resu1t in non-parallel trends and

therefore an interaction effect.

The summary tables shown in Table V were then done on all possible

Insert Table V About Here

two treatment group combinations after the interaction between thc four

groups as shown. The significances by group combinations of each of

the two groups are shown in Figure 4. The graph on the top left

Insert Figure 4 About Here

(refrain-required verbalization and sit-no-required verbalization groups)

shows.a significant interaction (shaded section) between the two groups,

as does. Che summary table (significance4(.05) for these.groups (shown on

the top table of Table V). A significant interaction was also shon

between the refrain:required verbalization and point-no-required verbali-

zation groups (second table in Table V and middle right graph in Figure 4).

Also the refrain-required verbalization aDd the sit-required verbaliza-

tion groups (third table in Table V and lower right iraph in Figure 4)

?)



25

comparison resulted in a significant interaction at <.05. These indivi-

dual comparisons of the refrain-required verbalization group with each

of the other three groups indicates that in all instances there was a

significant interaction involved. This suggests that the refrain-
.

required verbalization group was always significantly divergent (not

parallel) across probes when compared to all other groups. Since this

group always had the highest percentage of correct responses from the

second probe onward, then it would appear that this group's.rate of

acquisition was faster than all othe'i groups.

The graph on the top vight in Figure 4 and the sumnary table at the

top of the second page of Table V indicates that for these two groups

there was a significant ( <.05) probes effect. This would indicate that

the uoups increased their percentages of correct responding signifi-

cantly somewhere during the probes. Thc bottom two graphs on tha right

side of Figure 4 show no significances for any effectS between the

point-no-required verbalization and the sit-no-required verbalization

groups (middle table on page 2 of Table V) and between the sit-required

verbalization and the sit-no-required verbalization groups (bottom table

on page 2 of Table V).

Individual subiect _graphs

Subjects A, D, and I of the,refrain-required verbalization group

in. Figure 5 showed the typical "learning curves" on their probe tests

Insert Figure 5 About Here

as they progressed through the study. All obtained posttest scores

above 90% correct. Subject V increased across probes also but reached

within the 80% to 90% range on the posttests. The only subject not
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demonstrating acquisition in this group was subject P. The programs did

not seem to be effective in helping him acquire the discrimination.

The individual curves for subjects in the point-no-required verbal-
,

ization group (Figure 6) indicated that three of the children (subjects

Insert Figure 6 About Here

and F) did not acquire the discrimination while one (W) did. One

subject (H) slightly improved on the posttest. These children never

verbalized on either the story or the b or d programs and this complete

Jack of verbalization may have resulted in the program being successful

for only one subject.

The sit-required verbalization group-showed slightly different

individu:21 curves (Figure 7). Although none of the individual children

Insert Figure 7 About Hero

acquired the discrimination as in the refrain-required verbalization

.group, three (E, Y, and M) of the four increased slightly across probes,

indicating some acquisition. This group did verbalize on the b and d

programs and these individual graphs may suggest that the b and d pro-

gram verbalization is slightly more effective when compared with the

previous point-no-required verbalization group. Although the group

graph Of these two groups- (Figure 1) does not indicate any difference

between them, it may be that the different effects are in terms of the

proportion of children in any one group that is mildly affected by the

procedures.

The group that showed the least number of individual.graphs where

acquisition could be concluded was the sit-no-required verbalization

3 5
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group (Figure 8). Subjects C, L, and 8 maNtaloed the same percentage

Tnsert Figure 8 About HUre

of correct responses across probes nr s]ightly decreased. Subject S

showed a slight increase; however, the posttest score was still around
4.

chance responding. These subjects had the least opportunity to respond

to either the story program or the b and d program and their behavior

seemed to reflect this.

. 3 6
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DISCUSSION

The results of this study seem to clearly indicate that probably

most: preschool children could be taught the rather difficult discrlmi-
.

nation of matching a 'b' with a 'b' when 'd' is one of the other matches

or (1istractors (and vice versa) . However, it is also clear that in

.order to teach this discrimination the child must: 1) actively engage

in the procedures by pointing to pictures that initially are very dif-

ferent characters in a story; 2) learn a verbal label for these charac-

ters; 3) continue to apply the label as the characters are shaped into

configurations that at fir.st. contain the b and (1 but barely resemble

them and later become the letters through fading procedures; 6) that the

verbal label should be acquired prior to the discrimination of the

visual forms.

The use of three other variations on this ."package" treatment group

Indicated that: if any one of the above procedures was left out, that the

proportion of the population that would probably acquire thc discrimi-

.nation would be appreciably reduced.

It also appears that most children, given the "package" of proce-

dures investigated, could acquire the discrimination with very few

errors. The v.:.:;ual stimuli involved in the b and d programing procedures

appear to be arranged in such a manner that most ch:ildren made fewer

than 10Z errors on either program regardless of which treatment group

\
they were in. However, the visual program itself was not sufficient to

teach the discrimination. The child's behavior during the story could

also he almost errorless as he learns the name that goes with the char-

acters. But the story itself was not sufficient to teach the discrimi-

nation.

3 7
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The ue of probe tests between tho various programs allowed the

effects of various procedures to ho assossed as the child progrossed

through the oNporiment. For e>:ample, the eflect of the story on

terminal discrimination appeared to be non-exIktant since the firs:

probe after the pretest shoed no change or oven slight decreases by

each group. However, the first chock of the characters' names at the

beginning of the program folloing the story indicated that the groups

were different and that those who pointed to or pointed to and'verbali....ed

the name in the story program had re;membered it fnirly well. Those

children whose behavior Wa!-: sitting during the story showed some memory

for the characters' namos.but only for about half of Chic subjects in

those two groups. The use of probes on both the criterion behavior (the

discnimination of the b end d) and on smaller segments of behavior (the

verbal label of the different characters) allows a more confident inter-

pretation of the variables responsible for the treatment differences.

The use of thesc probes also points out that a test of only criterion

behavior will not neeessarily reveal partial acquisition of those re-

sponses thought to contribute in some way to the final criterion response.

The least successful procedure of the various programs presented

was the combination program. In Werner's earlier program the addition

of the combination program had been found to be belpful. It was an

6asier task to teach a child a b d discrimination when all of the

\
trials in uhe day's session had only either b or d as the sample stimu-

lus (even though the matches included the d or b distractor) . Evidently,

a consistent left '(or right) orientation of the sample stimulus across

trials allows a preschool child to be more successful in matching. The

number of Possible (potential) correct stimuli on any one trial is

3 8
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reduced by half when all the samples in a dny's session are of the name

hind. When the samples present br.th b's and d's somewhat randomly across

a session) then there is the possibility that,. either the b

or the d on any one trial will by the S.F stimulus. This appears to com-

plicate the problem. The combination program was Oesigned to take two

successively presented programs and combine them'qnto a "simultaneous"

(across trials but within sessions) formt. 'The group that was able to

make the highest percent of correct.responses on the combination program

was the croup with the most verbal label training during the story and
; -

the h- d programs.

Thu verbal :labels (responses) that the child was taught to emit to

tfie b and d stimuli were tought to act later as discriminative stimuli

when the child was matching under the more difficult conditions of ran-

domly presented b and d samples. The child on an5,. one trial had to look

at the sample, identify it, and then for a brief period of time "retain"

in some manner the identity of the sample while looking for its match

out of three possible matches. It is during this short period of time

that the child could have emitted the verbal label (identified in the

sample) so that this response produced a discriminative stimulus that re-

sulted in identifying the correc match. When the child did not have a

verbal response (or some other response) that could be later used as

ditriminative stimuli for the matching responses; or when the verbal re-

sponse was not accurate (on occasien calling 'b', "Dub") then the per-

formance could decline with mirror image ertors again.occurring.

3 9



The host evidnee to support the premisL that the verbal lahol

acted as a diserimivaLive stimulus when the child was matching.at the .end

of the training program was the mmo probe carried out_ at the end of the

second day of the combination program. The only group that had a consis-

tently high recall of the label was the refrain-verbalization group since

the other groups operated at chance when recalling the names, or less than

°eh-11110e (could not recall the name) . This would imply that those latter

groups were not emitLing the nam or were emitting them improperly on the

postLest.

IL was not possible to.record the verbal 1 abuling behavior during the

posttest F;ince the e.,:perlmenter told (and when necessary reminded) each

subject to not verbalize the name, bet only to point. This control was used

so Chat all four groups would be posttested under the same requirements.

however, it would Flem that rubvecal responding.may have occurred for qt.

least the two required verbalization groups. In the case of the refrain-

verbalization group the recall of the verbal label could have been more

accurate as shown by the name probe, and therefore discrimination behavior

between the b and d Emded at a Jligh level of correctness.

If this inteLpretation is correct, then it tends to support: 1) the

use of a labeling response (during a program that teaches a viSual'discri7

mination) to serve as an added discriminative stimulus for a final visual

discrimination; and 2) the necessity of a programmed pretraining procedure

to tench the verbal label prior to the program where the visual discrimina-

tion is trained.



Table 1

FOur treatment groups.

S's behavior
during b, d and
combination
prorams -r:.--

REQUIRED VERBALIZATION NO-REQUIRED VERBALIZATION

S's behavior
during story

_J?rmra71) --.:>--

Verbal -
Refrain

and
Point

No Response Specified
During Story.

(sit) (sit)

Point

,

Average

Age
4-yrs

3-months.

.

4-yrs
2-months

4-yrs
37imonths

4-yrs
2-months

Male/Female 2/3

N=5

2/2

N=4

2/2

N=4

2/3
N=5

Average
Pretest
Scores

53%

.

, .

546L 53%

,

54%
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Table III

Percent correct on recall of verbal label
prior to first .(b or d) and

second (d or b) programs

Groups.

Refrdin-

;. Trior to
first prer,rnm

Prior to
second prop-am

required
verhalizatjon

80% 80%

Point-
no-requi.red
verbalization

80% 80%.

Sit-
required
verbalizatdon

.63%: 100%

Sit-
no-required
verbolization

507, 0%
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Table IV

Summary table for the analysis of variance based on a trend analysis of
four group:; (four conditions of learning) ,x si% probes (tests)

Analysis of variance for all four croups

...... . .

Source df SS
.

MS P
.

Groups (4) 3 22.30 7.43 1.57

Error (A) 14 66.15 ''4.73

Probes (6) 5. 87.20 17.44 23.57*

Groups (4) x Probes (6) 15 27.47 1.83 2.47*-

Error (B) 70 51.80 .74
i

Total .107 254.92
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Table V

Summary table fur the analysis of variance based on a- trend analysis of
two troops (two cor-.iitions of learnin0 x six probes (tests)

r,Annly!,if, f variance for refrain-ref.,. verb; sit-no verb.

Source df SS MS
.

Groups (2) 1 21.68 21.68 3.18

Error (A) 7 47.67 ,6.81

Probe.s (6) 5 40.59 8.12 15.32*

Croups (2) x Probes (6) 5 36.88 7.38 13.92*

Error (11) 35 18.68 .53

Total 53 165.50

Analysis of varjauce for refrain-req. verl . point-no verb.

Source df SS MS

Croups (2)

Error (A)

Probes (6)

Groups (2) N Probes (6).

Error (1)

Total

1

8

5

5

40

59

4.26

60.35

88.93

10.54

30.83

1124.93

4.26

7.54

17.79

2.11

.77

.56

22.79*

2.71*

Analysis of varinne fer refraln7req. verb; sit-req. verb.

:

Source df SS MS F
,

Grous (2) 1 7.17 7:p .17 .99

Error (A) 7 50.55 7.22

Probes (6) 5', 69.02 13.80 43.13*

Groups (2) x Probes (6) 5 17.91 3.58 11.18*

Error (8) 35 11.05 .32

Total 53 155.70

^<.05
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Table V Cofttiuued

Analysis of variance for _point-no verb; sit-req. vc9:6.

Groups

Error

Probes

Groups

Error

Total

Source

(2)

(A)
i

(6)

(2)

(B)

df
___

x Probes (6)

1

7

5

5

35

53

,

SS MS F

.53 , .53 .03

18.48 2.64.
.

33.55 6.84 6.84*

1.65 .33 .33

35.12 1.00

89.33

Analsis of varliance for _point-no verh; sjt-no verb.

__

Source df SS MS F
___________________. _____________

Groups (2) i 7.34 7.34 3.29

Error (A) 7 15.60 2.23

Probes (6) 5 33.87 ''2.77 2.39

Groups (2) x Probes (6), 5 13.87 2.77 2.39

Error (D) 35 40.75 3.16

Total 53 91.43

Analysis of variance for sit-rns. verb; sit-no verb.

,

Source df SS MS

Groups (2) '',1 3,53 3.53 3.63

Error (A) 6 5.80 _ .97

PrObes (6) 5 6.87 1.37 .33
`,..

Groups (2) x Probes (6) 5 8.33 1.67 ''' .40

Error (10 30 20.95 .70

Total 47 45.48
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BONC1IY713EE AEI) DUli STORY

1. This is Mother Duh. (Experimenter points to Mother Duh). Point to

Mother Duh. Baby Duh is in her pouch. (Experimentcr.points to Baby Dab).

'Point to Baby Duh. Baby Duh likes to ride in his mother's pouch, and

holds on tightly. "Uh huh," says Mother Duh when they are both having fun.

2. Mother Dub hops and hops. She hops over a puddle and a wagon. Point

to Mother Duh. Babyt-J)uh likes that very much. They are both having fun,

so, "Uh huh," says Mother Duh.

3. Sometimes Mother Duh even jumps over things like trees Xnd houses.

Point.to Mothe Dub. Baby Duh goes sailing along with her. They both

think this is great fun, so, "Uh huh," says Mother Duh.

4. Mother Duh and Baby Duh have many friends. One Friend they like to

visit is Bonghy-Bee. (Experimenter points to Bonghy-Bee). Point to

Bongby-Bee. Bonghy-Bec has a magic bong stick that Baby Duh likes.

(Experimenter points to the bong stick). Point to the magic bong stick.

It makes things go away and come back again. When the bong stick works,

Bonghy-Bee gets excited and, "Wee, gee," says Bonghy-Bee.

5. Bonghy-Bee enjoys going to the park with Mother Duh and Baby Dub on

warm days. Point to Mother Duh. Point to Bonghy-Bee. On their way .to

the park, Baby Duh likes to play games. Mother Duh likes the games, too,

so, "Uh huh," says Mother Duh. (2 pages)
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6. When they gut to the park, Bonghy-Bee shows how he can make things go

away with his bong stick. Point to Bonghy-Bue. Point to Mother Duh..

Quick as a wink the bush they had been standing by was gone. Bonghy-Bne

got all excited and, "Wee, gee," says Bonghy-Bee. (2'pages)

7. (1<ight picture) Baby Duh thought BonghyBee's magid 'stick was great

when Mother Duh's hat was gone. POOF! Point to Mother Duh. Mother Duh

wondered where her hat was and said the game was fun, so, "Uh huh," says

Mother Duh.

8. (Left picture) Baby Dub wanted to know what other magic things Bonghy-

Bee could do and Poof! Bonghy-Bee's stomach was gone. Point to Bonghy-Bee

His round tummy was gone as gone can be. Bonghy-Bee liked that and, "Wee,

gee," says Bonghy7Bee.

9. Baby Dub was so happy that he began jumping up and down in his mother's

pouch. When he stopped jumping, he found that his mother's ears were gone!

Point to Mother Dub. Baby Duh and Mother Duh thought the game was great,

so, "Ub huh," says Mother Dub.

10. Bonghy-Bee thought it was a good game making things go away. Point

to Bonghy-Bee. Suddenly his own hands were gone! This was great, and

"Wee, gee," says Bonghy-Bee. (End of session one)

a. Remember Bonghy-Bee and the magic bong stick? Point to Bonghy-Bee.

Now point to Mother Duh. Do you remember the game they were playing?



11. (Right. picture) Baby Duh wanted Mother Duh's nose to be gone. 3ust

as soon as he had asked Longhy-Dee, Mother Duh's nose was gone. Point to

Mother Dub. At first, bother Dub was surprised at what the magic bong

stick had dolle, but then said it was fun, so, "Uh huh," says Mother Dub.

12. (Left picture) Then Bonghy-Bee said he would make one of his own

legs leave with the magic bong stick and he did. Point to Bonghy-Bee.

It was gone before he knew it and, "Wee, gee," says Bonghy-Bee.

13. Baby Dub said that he would like it very much if Mother Duh didn't

have any eyes. Fonghy-Bee thought a minute, then POOP! Mother Dub's

eyes were gone. Point to MotherDub. Mother Dub thought the game was

a good one, so, "Uh-huh," says Mother Dub.

14. Before Baby Duh could say anything, the magic bong stick started

working and Bonghy-Bee's other leg was gone. Point to Bonghy-Bee. This

was exciting for Bonghy-Sce, and, "Wee, gee," says Bonghy-Bee.

15. Baby Dub was having the time of his life. He had Bonghy-Bee use

his magic bong stick to make the rest of Mother Duh's head go away. Point

to Mother Dub. Mother Dub looked very different without a head but she

was enjoying the game, so "UF nub," says Mother Duh.

16. One of Bonghy-Bee's arms was there one minute and was gone the next.

Point to Bongby-Bee. The bong stick worked its magic very fast. Bonghy-

Bee was excited, and, "Wee, gee," says Bonghy-Bee.
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17. (Right picture) Baby Duh wauted one of Mother Duh's arms and hand to

go away, too, and they did with the help of the hong stick. Point to

Mother Dub. What a surprise to Mother Duh but the game wai fun, so, "Uh

huh," says Mother Duh.

18. (Left picture) The bong stick started working again before Baby Dub

coul4 say anything. Mother Dub's purse was the next thing to leave. Point

to Mother Duh. Mother Dub thought it was great, so, "Uh huh," says Mother

Duh.

19. Baby Dub wanted to know if Bonghy-Bee could use his magic bong stick

to mako his own feet leave and POOF! Bonghy-Bee had no feet but the flower

on'the toes stayed on the ground. Point to Bonghy-Bee. Bonghy-Bee was

excited ,to see that happen, and, "Wee, gec," says Bonghy-Bee.

20. Even though it was great fun to hop,. Baby Duh was having such a good

time watching things go away that he didn't want Mother Dub to hop anymore.

All of a sudden, Mother Duh's long tail she used to hop with was gone.

Point to Mother Duh. WOW! This game is fun! Both Mother Duh and Baby Duh

agree, so, "Uh huh," says Mother Duh. (End of session two)

b. Do you remember Mr.ther Dub and Baby Duh? Point to Mother Duh and

Baby Duh. Do you remember Bonghy-Bee and the magic bong stick? Point to

Bonghy-Bee. Do remember the game they were playing? Let's see what

happens today.

GO



21. (night picture) Uhat would go net? Baby Dub thought a minute and

said bis moLher's other arm and Und. The magic bong stick went POOF!

and they :.ere gene. Point to Mother Duh. This was great, so, "Uh huh,"

says Nuthec Duh.

22. (Left picture) Now Bahy Dub decided he wanted Bonghy-Bee's collar

to go away. The magic hong stick made the collar go away like magic!

Point to- Bonghy-Bee. The game was so exciting for Bonghy-Bee, and, "Wee,

gee," says Boughy-Bee.

23. (Left picture) The next thing Mother Dub lost was her chest, Point

to Mother Duh. The bong stick has made many things go away. Baby Dub

and Mother Dub think the game is fun, so, "Uh huh," says Mother Dub.

i,24. (Right picture) Mother Duh couldn't walk without any feet hut Baby

Dub wanted them to be gone, and they were with the help of the magic bong

stick. Point to Mother Dub. It was a different feeling not having any

feet but it was fun, so, "Ub huh," says Mother Duh..

25. Next, Bonghy-Bee lost his other arm with the magic of the bong stick.

Point to Bonghy-Bee. It would be hard to use his bong stick without.his

arm but Bonghy-Bee was excited, and, "Wee, gee," says Bonghy-Bee.

26. Baby Dub decided Mother D.oh's legs should be gone. The magic bong

stick started working again and made them leave. Point to Mother Duh. Th:

game 5s great think both Mother Dull and Baby Duh, so, "Uh huh," says Mothei

Dub.

6 1



27. The magic bong stick was still at work and made Bonghy-Bee's hat leave.

POOP! It was gone! Point to Bunghy-Bee. Bonghy-Bee was excited about that

and, "Wee, gee," says Bongby-Bee.

28. Baby Duh thought it would be fun if his own ears were.gone and in no

time at all, they were with the help of the magic bong stick. Point to

Baby Duh. WOW! Baby Duh said he really Yiked this game, so, "Uh huh,"

says Mother Duh.

29. The next things to go were Bonghy-Bee's eyes and nose. Bonghy-Bee

liked the magic of the bong stick. Point to Bonghy-Bee. This was exciting

for Bonghy-Bee, and, "Wee, gee," says Bonghy-Bee.

30. POOP! went the bong stick and Baby Duh's hands were gone. Point to

Baby Dub. At first Baby Duh was surprised but both Mother Duh and Baby

Duh said the game is fun, so, "Uh huh," says Mother Duh. (End of session

three)

c. Do you remember Bonghy-Bee and the magic bong stick? Point to Bonghy-

Bee. Do you remember Mother Duh and Baby Duh? Point to Mother Duh and

Baby Duh. Let's see what they do today.,

31. Quick as one, two, three, the pointed ears on Bonghy-Bee were gone..

Point to Bonghy-Bee. The game with the magic bong stick was still exciting

for Bonghy-Bee, and, "Wee, gee," says Bonghy-Bee.

32. The eyes and mouth on Baby Duh once were there but now they are gone.

The bong stick made them leave, quick as a-wink. Point to Baby Duh. What

fun this magic game is, so, "Uh huh," says Mother Dull:
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33. 'Li r:. btulg uti,:k worked net on BnuiJ!).-Bec's halr and mouth. Suddenly

they were gone! Point to Bongby-Bee. When Bonghy-Bec noticed they were

gone, he became excited, and, "Wee, gee," says Bonghy-Pce.

34. The next to go with the help of the magic bong stick was Baby Dub.

Point tc Mother Duh. He was gone as gone can be. Oh, what fun this game

is, so, "Uh huh," says Mother Dub.

35. (Right picture) And Bunchy-Bea, why his whole head is gene now. Point

to Bonghy-Bec. The game s really exciting for Bongby-Bee, and, "Wee, gee,'

says Boughy-Bee.

36. (Left picture) With Baby Dub gonc, there was no need for Mother Duh's

pouch so the bong stick made it go away, too. Point to Mother Duh. Both

Baby Dub and Mother Dub agreed that the game is fun, so, "Uh huh," says

Mettler Dub.

37. Bongby-Bee decided to play another game. He made the bong stick work

more magic and made Mother Duh and Baby Duh come back to how they were befori

Point to Mother Duh and Baby Duh. This was really a surprise to them, so,

"Uh huh," says. Mother Ouh.

38. Bonghy-Bee decided to come back with his friends and quick as a wink,

there ha was. Point to Bonghy-Bce. Bonghy-Bee thought the bong stick

could do some very exciting things, and, "Wee, gee," says Bonghy-Bee.



39. (Right picture) Next Mother Dub and Baby Duh wore changed ngain with

the bulp of the bong stick. Point to Mother Dub. This game is great fun,

so, "Ull huh," says Mother Dub.

40. (Left picture) Bonghy-Bee now made himself leave, too. Point to

Bongby-Bee. He was excited because of all the things the bong stick

could do, and the game was such fun, and, "Wee, gee," says Bonghy-Bee.

(End of session four)

d. Do you remember Mother Duh and Baby Dub? Point to Mother Duh. Do

you remember Bonghy-Bee and the magic bong stick? Point to Bonghy-Bee.

Let's see what they are going to do today?

41. Bonghy-Bee, Mother Duh and Baby Dub wanted the magic bong stick to do

different magic things today. Bonghy-Bee sd_d The would use the bong stick

to make them 'all get smaller and POOF! They were all a little bit smaller

Point to (cue Duh) and say Dub. Point to (cue Bonghy-Bee) and say Bonghy-

Bee.

42. Baby Duh said he liked being smaller but he really wanted to be even

smaller so that when he played hide andseek, no one would be able to find

him. Point to (cue Duh) and ,say Duh. Point to (cue Bonghy-Bee) and say

Bonghy-Bee.

43. Bonghy-Bee thought that being even smaller would be fun, so the magic

bong stick went POOF again and made them all smaller again. Point t (cue

Bonghy-Bee) and say . Point to (cue Duh) and say
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44. other Duh fnid she liled bein,g t;mll. She snio she had not been small

for a Jong Limo. Wheli you -,..,:u small, you can hide behind (hairs, and hushes

and all of ..nlnL,s. Point to (cue Duh) and say . Point to

(cue Benghy-bee) nnd say

45. bonghybee said that if he was very small, he would have his bong stick

do msgic and he would be so small that no one would know he was the one

doing the magic. tioint to (cue Bonghy-bee) and say Point to

and say (cue Dub)

46. Baby Dub was small before they sLarted to play the game so he knew he

could do many things being small. Just think of all the things they could

do'if the bong stick made them all even smaller! Point to and say (cue

Dub) . Point to and say (cue Bonghy-Bee)

47. baby Dub said he liked being smaller because he could hide behind

grass and flowers. Bonghy-Bee said that sounded like fun so he had the

magic bong stick make them all smaller. Point to and say (cue Dub)

. Point to and say (cue Bonghy-Bee)

48. They all decided they wanted to be a little bit smaller because

small is a nice thing to be. They knew they could always have the magic

bong stick make them big again if they wanted. Point to and say (cud

Bonghy-Bce) . Point to and say (cue Duh)
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49. Bonghy-Bee was having a great tine making them all small with the

magic bong stic!:. he said he liked being small so much that he would make

them small again. Point to and say (cue Dong)iy-Bee) . 'Point

to and say (cue Duh)

50. They de.ided they did want to be big again because they were tired and

it was getting late. They knew they could play the game again some other

day so the bong stick made them big again and home they went. Point to and

say (cue BongLy-Dee)

(End of session five)

. Point to and say (cue Duh)
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INTRODUCTION

.
One of the.basic preacademic skills that most presd1wol children acquire

before startin their formal education is appropriate responding to directions

that contain spatial relational concepts. One source of normative data

(Costner, 1940) collected on two through four year olds indicated that instruc-

tions.ich contained "on," "in," "behind" or "in back of," "in front of,"

"trader" and "beside" resulted in increasingly successful responding across

this age range. Two year olds did not exhibit behavior Hint would indicate

a consistent discrimination between these words. By four years of age most

of the children are successful with at least four of these relational concepts.

Most of the developmental literature further suggests that these simple

relational concepts (in, on, front, etc.) are acquired earlier than those

that contain some aspect of a left-right orientation. For example, "side" or

"beside" would be a functional term for a three or four year old preschool

child, while "left side" may not necessarily be responded to in a consistent

manner. For example, Boone (1965), noted a time differential between the

acquisition of such concepts as "front" or "behind" and those with a left-right

orientation.

The importance of a child acquiring these concepts has been consistently

pointed out by those concerned with planning preschool curriculums. Teachers

note that much of the child's future learning is based on, and in fact uses-the

acquisition of relational concepts in order for other responses and skills tO

be learned.

Engle (1964) noted that a relational concept was one that dq not shape

a fixed characteristic (as do other' concepts) but instead shares fixed

relationships. For example "hardness" is a fixed physical characteristic

which is found in many materials. However, to "explain," "in front of,"
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requires a common spatial orientation of one object. to another.

Hitgard (19(2) described concepts in terms of commtm or shared qualities

in otherwise diverse objects, situations or events. Using both Enle's and

Hil.gard's definitlons of "relational" and "concept," iL is possible to define

simple and complex relational abstractions as used in the present study.

However, for the purposes of this research, the term "abstraction" instead of

"concept" will be used since this places the "common characteristics" in the

environment- rather than in the 'mind" of the subject.

Relational abstractions refer to specific stimuli (for example, "left side"

and "top left bach") that arc acquired because of a common spatial orientation .

of the particular positions to an object (a house) . Simple abstractions refer

.to a single orientation of one object to another; while a complex abstraction

refers to ty!o or more common spatial orientations.

The purpose of the present study was twofold. 'The first was to collect

descriptive test data on a group of preschool children with'respect to their

consistency in follcrAng directions which.used both simple and complex

relational terms. The second purpose was to devise procedures that would

help preschool children acquire these behaviors if they were not observed.

Since the past normative and deseriptive data indicatad that following direc-

tions which i dL! complex relational abstractions are usually not a part of

the presehoo cnild's repertoire then errorless (programming) procedures

were use.d in the training programs. Terrace (1963a, 1963b) described several

procedures that resulted in an infahuman organism's raPid and near errorless

acquisition of a visual discrimination. These procedures which it1cluded the .

fading of lights were incorporated in the present study in an attempt to see

if preschool children could learn the more difficult relational discrimina-

Lions.



METHOD

Subjects

The subjects were 19 children from the Edna A. nil] Child Development

Preschool. Laboratories at the University of Kansas. Their ages ranged from

three years one month to four years eight months with a mean age of three years

ten and one half months. The children were not selected for the study on any

,basis other than the fact thnt they were available as experimental subjects

at the time the study was to be run. However, the 19 children were a fairly

heterogeneous group (drawn from four preschool classes) with respect to

socioeconomic, income, race, and skills demonstrated in each of their classes.

Apparatus and Pxperimental Settina

The experimental room was a well lighted and ventilated sound resistant

room measuring six feet wide and fifteen feet long. 'The subject stood on a

41,A,

"happy face" board that had been placed on the floor prior to the session,

approximately seven feet from the response apparatus, .the "magic house." Each

response key of the "magic house" was a two by three inch plastic rectangle.

An orange foam rubber pad, circular in shape, was the response target. This

target area was mounted in the middle of the response key. Behind the key

was a microswitch.(normally open), that, when activated by the subject pressing

the pad on the response key, resulted in a signal to the electromechanical

relaY rack.

The subject was given a "magic wand" to push the response keys. The

"magic wand" was constructed from an eleven inch' long, three-eighths dowel

rod glued into a rubber ball. The "magic house" was twelve inchel wide,

twelve inches deep and fifteen inches tall. There were three response areas

in the "front"; right front, center front, and left front. ln addition there

was one response arca "under" the house; one in back for both "back" and
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".behind"; one for each "side"; right_ sSCe nitt2. left side; an:1 four on

LI

"top" for

top right front, top right back, top left front, and to.p left back. (Also

"top right," "top left"). This allowed sewenteen responses of varying dif-

ficulty (due to combinations of relational terms) to be tested.

Each position was wired in conjunction with an electromechanical relay

rack which recorded: Correct r'esponses; incorrect responses; aQd total correct

responses (by means of four banks of digital counters and a twenty p..n Ester-

line Angus event recorder). The event recorder was programmed to record intra-

trial responses as well as correct and incorrect response positions. Viten the

subject pressed the correct key a chime sounded from within the house and a

marblm was simultaneously delivered from a marble dispenser resembling a clown.

The clown had a nose (red bulb) that illuminated with each correct response.

This marble dispenserwas located approximately two feet from the "magic house."

Reinforcement could be either automatic or manually controlled for correct

response.

PrOgramming cues attached to the house were red lights located one-half

inch above each response target area. Any one or all of the lights could be

dimmed from full brightness on a.continuous scale to fully out. They could

be flashed at various rates or held at a constant intensity, or turned on or

off for any sequence. Another programming cue was a buzzer that could be

turned up or down on a continuous scale of volume and coul.d be physically

placed by hooks at any of the response target areas. The onset and offset of

the buzzer was controlled by the experimenter.

Procedures

The experimenter acquainted each subject with the experimental room and

the reinforcement delivery system. The subject was then shown a box with a

number of toys and told to choose one that he liked. The toy was thcn placed .
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5

over a hole that w;:s marked by an oran17,e circle. The subject was then told.

-
if he ,ot enough marhles to fill all of the holes up to and in the orange

circle he would get the toy.,

Machine Tralnim; .
-.,,N

.
A .maehine training sesslon was first given to each subject. A red light

.
was on over the correct response 'target arca and the subject As'as instructed to

"find the red light that is on and push the ball under it." The machine train-

ing session consisted of nine responses designed to acquaint the sbbject with

each response area. At no time was the name of a position used during this

initial machine training session.

EXPERIMENT 1

Assessment and Training of Simple Relational Abstractions

Pretest

Following machine training subjects were then given four days of simple

pretests. Each pretest day tested six positions (front, under, behind, top,

.side, and hack). This simple pretest was made up of twelve trials which meant

that each position was tested twice. All six positions occurred during the

first half of the pretest and were.followed by a different sequence of the

same six positions in the second half. A copy of the simple pretest data

sheet is found in the Appendix.

The four days of pretests were given without the use of any light or

buzzer to cue die psition. However, if the subject was correct, the house

would ring its chime and the clown's nose would light up as a marble was de-

livered. The subject was instructed that the experimenter would tell him

where to put the "magic wand" and that if he was correct the house would ring

its bell and the clown would give him a marble. The subject's data was then

analyzed after these four simple pretests to see if and what type of training
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program w:n: needed. Some subjects initially served ns controls Co invostiga:o

the effects of trial and error learnim; in comparison t...o programming.

Traininv.

There were three general types of training procedures used. 1.)In the

no fading all-poSitions-cued group, the subjects had a red light over each posi-

tion to which they were instructed to respond. The light was on regardless of

whether the child had errors or not to that position during the pretests. The

second day of the training program was the same as the first except no lights

were on during the sequence. Therefore no fading of lights was involved with

this procedure. 2.) In the group that had fading with one-or-two-positions-cued,.

the subjects had a red light or buzzer over a position which the protests had

indicated was not successfully respanded Lo. Other positions used in the train-

ing sequence were usually those to which the subject had successfully responded

to on the pretests. The programmed cue for any response tat was being trained

was first presented verbally and in unison with the red light and/or buzzer.

These light or buzzer cues were located above the positions being trained and

were faded out in intensity anywhere from one to seven steps. Since there were

lights located next to each response key there was no need to remove the light

apparatus (e.g., socket, etc.) after they were faded to total da r.mess. When

the buzzer was used it had to be physically removed when its sound was com-

plotely'faded out, since it 1:7as added to only one location.for program!Ang

purposes. Units of fading (of lights and buzzer) were accomplished by the use

0 01;nof a calibrated p motentioeter. 2 J.) e third group was trained primarily

by verbal instructions. This group was made up of children who ha td only

one consistent positional error. Then when they made an error to this Position

.the experimenter told the child the correct position, pointed to 'it, and had

the child respond. Thereafter no further instructions were.given and the

. r-7



'effects were then measured by data from subsequent trials and. sessions.

Individual procedures for each subject within each-of these three

training conditions will be noted during the analysis of their data.

Desic;r1

The descriptive datum on the 19 subjects was collected by repeated pre.-

tests (4) and analyzed for evidence of acquisition curves. Additional pretests .

were also given to subjects to see if learning would occur with extended trial.

. and error experience. As a result of the pretest data subjects were grouped

into those that: 1. had zero errors across all pretests; 2. met a criterion

of 1007. correct on two successive pretests after initial errors; and 3. those

that'should have trining since acquisition to a 1007, criterion on all posi-

.tions .did not seem to be possible with repeated pretests.

The training design was then a simple preteSC;.training-posttest design.

However, additional controls were possible by replicating the training pro-

cedures across subjects and through the use of control:subjects. The control

subjects received the same. sequence, number of trials, sessions, and instruc-

tions,.but they did not receive the.light and/or buzzer cues or the fading

procedures. Table I summarizes the experimental history for each subject

Insert Table I About Here

that did not meet criterion behavior on the simple relatidnal pretests.

RESULTS'

Descriptive Data on Simple Belational'Abstractions

Of the 19 subjocts, identified.by letters from A through S (Fig. 1),

Insert Fig. 1 About Here

almost half (477,) were placed in the to-be-programmed grolip since they did mit
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meet the critCrion of 1007. correct responses on their last: two pretests. This

group (Subjects A through I) had on average of 79% carret responses to the

Simple relatiwlal positions of front, under, behind, top, side, and bacl:, while

their individual percentages raned from 67 La 90%.

Subjects J through M (21% of the total group) met the criterion of 1007.

correct responding on two successive pretests. These subjects had errors

initially on their tests and therefore averaged 93'/ on all four tests with

individual percentages ranging from 83 to 98X. Only one subject in the to-be-

programmed group (H) made a higher percentage corro,t across the four pretests

than Subject J in the "learned" group whose per:enrage was 88. Otherwise the

two groups did not overlap.

Six subjecrs (N through S) made no errors during the pretests and made up

.32% of the total group. As a result, approximately 'half (537) of the 19 chil7

Aran dn this study either consistently responded corre_ctly or with little in-

struction. (trial and error responding with feedback for correctness only) acquired'

these simple relational abstractions.

Fig. 2 shows the percent correct of each of the four pretests for indivi-

insert Fig: 2 About Here

-dual subjects in the to-be-programmed and learned groups. The nine subjects

who were trained by some proCedure (top thr 2 rows of graphs) aid not tend to

. show the same. "stair-step" increase across pretests as did the subjects who

learned.

Additional pretests (Fig. 3) were given to Subjects B, C, anci F from

Insert Fig. 3 About Here

the to-be-programmed group and J and M from the learned group.. There' was a
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slight increase in the perent. correct on the additional pretests for Subjects

B, C, and F (who had 7, 12, And 2 additional tests respZ!ctively).

Fig. 4 shows the data on two of these subjects (B and'C) for the behind

Insert. Fig. 4 A')ut Here

position (dotted line) and al] positions (solid line).. The data indi-

cate that these two subjects started to respond correctly (and'consistently)

to "otht..-" positions during the first four pretests, but never "learned" behind

in eitcr 11 or 16 sessions. In contrast Subjects 3 and M (Fig. 3), with one

additional pretest, met the criterion of two successive pretests of 100%

correct responding on each with only one additional pretest.

Intig. 5 the.data are plotted by each simple relational position on

Insert Fig. 5 About Here

each of the four pretest§. The dotted lines represent the data for the sub-

jects who learned awl the solid curve the subjects to-be-programmed. By com-

paring the turves of these two groups, it appeared that the positions "under"

and "top" were responded to equally successfully. Both groups were above 907

orlalyltests,- The other four poSitions (front, behind, side and back) were

consistently responded to with a.higher percent of correct responses by the

subjects who learned. The one position with the greatest discrepancy between

the two 'groups was "behind." It is doubtful that the to-be-programmed subjects

did not tend to respond to this arca because it was not in view when the sub-

jects received their directions facing the front of the house. This could be

concluded since the "back" position (same location as behind) was responded to

with the most 'correct responses of these other four positions by the to-be-
,

.
programmed group.
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ExnerimentPl irn in !ota on itinle nel;Itional Abstractions

Two subjects (A and 10 wc.tre run on training progrovas which had no fading

of cues during the sessions, bur who did have all positions cued regardless

of-the pretest success or error data. Table I indicates that this program

sequence for A contained six "ront." trials randomly intermixed with nine

trials of the other five positions. The program sequence was run on two days.

All position were cued with a red light over the response arca on the first

day and with no light on the second day. Fig. 6 (top graph) shows the pre and

insert Fig. 6 About Here

posttest percent correct for each posicion (bars) and the percentage of cor-

.rect responses during the two days of the program sequence (the RC row of

figures below the o1dinate).

During the pretests (solid bars) Subject A made errors to front (75%),

batk (50Z), and side (25%). The program sequence contained nure trials to

front since the pretest data indicated that A was only 257 correct to this

position. The posttest (dotted bars) data collect4?d over two sessions (24

trials) indicated chat A responded 100% correctly to all relational positions.

Subject H had a similar two-:day sequence of no fading with all responses

Since H only had errors (63%) to behind on the first four pretests,cued.

that position had more trials (12) per session than the other positionS (four

per session). The program sequence resulted in 100% correct responding across

both days, and Subject H had no errors to the behind position on the posttest.

However, a position that had not had errors previously (side) wastresponddd to

with OZ correct responses on the posttest.

The preTram sequence of no fading with all positions cued therefore re-

stilted in one subject (A) learning the simple relational positions to a

181



11

criterion of lOV correct responses across two posttests. Subject H, who had

a similar procedure (no fading all responses...cued) but -a differpnt sequence,

improved in the more frequently cued area (behind) but decreased correct

responding in another (side).

The.lack of replication by Subject H resulted in the experimenter dropping

this procedure and using a fading technique in subsequent programs.

The next set_of subjects was in the group where the fading of cue lights

or buzzer was used with one, two or three positions only.

Subjects 1 and H were the two children run on training programs in which

this occurred. Table I indicates that subject H's second program sequence

(third row from top) contained four "back" and four "behind" trials rldomly

intermixed with two trials each of the four other positions. The pn

sequence was run Uver four days, making a total of 76 tria2-; each fur back and

behind presentations- and eight each for the other po:A..tions "Dock" and "be-

hind" were cued with a red light over the response area. The intensity of the

light across sessions was faded from full brightness to off in three steps

simulaneously for both positions. That is, the light over the back-behind area

(same light and same position but with different verbal labels by the e:7.peri-

menter) was faded from.full intensity, to 2/3 intensit:.-, to 1/3 irtensity, to

off, for both the back and behind trials. The intensity was ..-he saTe amount

on any one day for back or behind. This meant that both positions were faded

at the same time (simultaneous) rather than one position iirst and then bhe

other (successive).

Fig.,7 (bottom graph) shows the pre and posttest percent cu:v.(et for each

Insert Fig. VAbout Here

position (bars) and the percentage of correct responses during the four days of
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the prtam sequence (third row of figures below Lhe abscissa). During the

pretest (solid bars) Subject H made errors to the side TIO0Y). The program

sequence contained more trials to the back-behind position because an error

annlysis of the pretest data indicated !!::t. Subject H wns over-responding to

tilc back-behind position. The pm;LLosl (dotted b.:rs) data collected over tWO

sessions (24 trials) indicated that Subj H resp-,1-!ed 100% correctly to all

relational positions.

Subject I had two three-sLep fading program s'eqUences. Table I indicates .

that the first program S'equence for Subject I was a three-step fading, one

response cued program which contained six "front" trials randomly intermixed

with two trials each of the other five positions. The program sequence was

run over four day's. Fronl was cued with a red light over the three-response

areas of front (right, center,.and left front lights). The intensity of the

light was faded from full illumination to out in threo steps in-four sessions.

Fig. 7 (top graph) shows the pre and posttest percent correct for each posi-

tion (bars) and the pecentage of correct responses during the four sessions

of the pxogram sequence (third row of figures thu abscissa)

During the pretest (solid bars) Subject I made errors to front. (1007),

behind (257..), side (12.57) and back 02.5%). The program sequence contained

more trials to front since the pretest data indicated that I was Eero percent

correct to this posit on. The posttest data (dotted bars) collected over one

s.z.ssl:In (12 trials) indicated that 1 increased correct responding to ..rit (507.,)

;ind back (100,', ) but decreased correct responding to behind (50:4) and side (0%).

'Since the first prOgram was not successful (1d07. correct) in .,teaching the

front position and in fact (on the posttest) resulted in less successfnl re-

sponding for positions behind and side, Subject.," was given a second three-step..:

fading program but with three 1-sponses (front, behind, and.back) simultaneously
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cued instead nf ono (as in the first pro:;ram), The sequence used during any

one program session (Table I) had front presented six times while all other

positiOnS

13

two times each. (in this sequence the order in which positions were

presented was different from the first program but the number of times each

'position was prese)ted was the same.) The program sequence was run over four

.sessions. The front position was cued with a flashing red light and the back

and behind positions were cued with a buzzer. Although the side position had

errors on the pretest for the second program, it was thought that side could

be cued in a later program. Subject I was still making errors when behind in-

Structions were given, so both behind and back were cued. in this program two

different (sensory) -Modalities were used for the front position (visual) and

the back/behind position (auditory) . The usc'of two different sensory modali-

ties was for the purpose of trying to make the front and the back/behind posi-

tions more discriminably different. The cues (flashing red lights and buzzer)

were faded simultaneously in three steps from full brightness to off over the

four-day training program. Fig. 7 (middle graph) shows the pre-posttest

percent correct for each position (bars) and the percentage of correct re-

sponses during the four days of the program sequence (Rc row of figures beiot,

tt:e abscissa).

During the pretests (solid bars) Subject I made errors to front (50%),

.behind (50%), and qid (1007,). During tne program sessions Subject I made

an error to the iront position while the lights were still cuing the response.

On the last day of the program seqm'fnce when all of the fading was complete

(totally out) errors were made to both front and side.

Posttest data (dotted bars) collected over one session indicated errors

to front (10(r) .and side (507,). Since the program was designed to train the

front and the back/behind positions (not necessarily side) it is apparent that

1.81
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.the program was not successful. Although the behind position was responded to

correctly both durjng the program and on the...posttest, -Ole front position con-

tinued to have errors and when Subject_ I made an error Lo front it was incor-

rectly made to the back/hohiud position. Consequently it was decided that a

slower fading procedure and only one position trained (front) may be more

successful for this subject.

Subject 1 was therefore given a program sequence which had seven steps of

fading and one response cued. Table 1 indicates that Otis program sequence was

the same as Subject T's first front program. The difference was in the program

sequence running over eight days with fading on seven. The front position was

cued by a flashing red light over the position. Fig. 8 shows the pre and post-

insert Fig. 8 About Here

test percent correct for each position (bars) and the-percentage of correct

responses during the eight days of the program sequence (the Re row of figures

below the abscissa) . The pretests (solid bars) show I made errors to front

(100) and side (507). Only one error was made during the entire program

sequence to the behind position (not cued in this program) and side, also not

cued, had no errors (the Rnc row under the abscissa). The posttest data

(dotted bars) collected over two sessions (24 trials) indicated that Subject I

responded 100% correctly, to all relatlonal positions.

The third general training procedure involved the use of verbal instruc-

tions by the experimenter. Five,subjects (B, 1), E, 0, and 0) after a series of

pretests were found to have one consistent error to the behind ditections.

Each subject, when behind was given, went to the side position of the hous.

Since these subjects demonstrated errors to only one simple relational position

out of the six, it was decided that perhaps a simple verbal instruction. of where
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Ote correct- poSitiou as for behind may be effective and that programming was

not necessary. The procedure used (Table 1) consisted hi. the expelimenter

presenting a sequence that had fouT back and four behind ins!:ruetions and two

.trials each of the other four positions for subjects B, C, D, and E. Subject

C had the pretent sequence, which meant that each of the six positions was

presented twice. hen th:, subjects were run on their sequences, the first

error to titc behind position resulted in the experimenter stopping the session

and walkfn to the back/behind position of the house. He pointed to the re-

sponse key for the behind position and told the child, "Ncre is behind, push

here." The child then pushed the correct key and the house chime operated

aloni, with the reinforcer clown. The experimenter then said, "From now on

when I say l!ehind, push here." These instrucLions were only given once re-

gardless of the behavior of each subject in that or subsequent sussions.

Fig. 9 ii:dicates the correct responses for these four subjects the

pre-posttests and the intervening verbal instruction sequences. The top

Insert Fig. 9 About Here

(subjects B, D, E, and G) and bottom (Subject C) graphs show that all had

zero percent correct responses to behind on thc pretest. Once the verbal

instruction had been given far subjects B, D, E, and C (top graph) , they

made no further errors on the sequences (RV and RNV rows under the abscissa).

The posttest for thc.,- subjects also was responded to at lOOZ for all positions

includity, behind.

Subject C (lower graph) following the one instance of verbal instructions

'concerning the behind posit; ;), .inued to make a few errors on 'the sequences.

The middle bar labeled VS under bc.hind and back iadicates errors continued

to occur to both after Hie experimenter's instructions. However this subject
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was run on the sequence for three sessions and by the third day there were'no

errors to any positions oven though no furthEr instructIons were given con-

6

cerning either behind or back. The posttest data also indicate 100Z correct

responses for all positions. .Subject C had served as a trial and error control

in that she had been given 16 protests (Fig. 4) before these verbal instruc-

tions. The only other errors Hlat this subject had during these pretests were

to hackaud side during the first pretest only. The following 15 pretests

had l00,/, correct responses to hack and side positions. When verbal instruction

was givon for the behind position, this subject then made errors on back by

responding to side.

Ono of the control procedures used in this experiment was to assign a

subject (with similar errors) to an experiment.al subject while the latter was

being run on a training sequence. There were three subjects used in this

manner. ln Tabl,! I, under the control subject column, it can be seen that

E served as a control for H's first program; D was a control for H's second

program; and F as a control for Subject I. Also Subject E could be considered

to be a control for the no fading - all positions cued procedure and D on F

as controls for three step fading programs.

All of the control subjects were given the same sequence and instructions

as their experimental subject except for the light and/or buzzer cue and fading

procedures. Therefore these 'control subjects received the.same number of trials

and stimuli as their experimental counterpart but were run on essentially a

trial and error basis. If the control subject was correct 'the reinforcement

procedures were activated as during pre and posttests.

Fig. 10 (Lop graph) gives the percent correct of pre-postte'st and program

Insert Fig. 10 About Here
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session5:. for subject H. Bars 1, 2, and 3 are the protest, program, and

test: data for Program p:isitions cued with no fading) and bars 3, 4, and

5 are the pretest, program and posttest data for d's second program (three step

fading with two positions cued). The two bottom graphs give the control data

for H's two programs (E for Program l left graph; and D for Program 2 right

graph).

Control Subject E consistently made errors to the behind posir.:on

the pretcsL, control sequence and post:Lest, thus showing no improvemen

result of the control sequence. Also an error was made to under (second set

of three bars) during the control sequence. When comparing E to the experi-

mental Subject H it is not possible to say that: the control sequence was less

effective since H made errors on the side posit io i tc posttest of Program 1.

However, it is clear that the control sequence was noLmo.re effective than the

program sequence.

Control Subject D (lower right graph) had two positions on the pretest

(behind and side) that had errors. This subject received the control sequence

for H's second program and as a result_ improved on the side position (107

cOrrect) but not on the behind position (zero perccnt) . The same sequence

given to H under progrnd procedures resulted in correct responding across

all positions. D was not well matched to H for the second program since there

was a difference in the number of positions that had errars on the pretests

for the subjects. However, considering the behavior of both of the con-

trols (E ;tad D) on their respective sequences, it appears that going through

the control sequences resulted in no increased correct respondinglon two

positions, slightly disrupted one, and improved One.

Fig. 11 gives the Pretest, program (or control sequence) and posttest data
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Fig. 11 A',,out Here

Pay.

for exporimental Subject 1 ond Suhject F across each simple position.

The front. VMS the only position under proio-ammcd procedures for.Snbject 1. The

rm for front ns eot successful since I had a posttest score of 507. on the

front poition, However, control Subject r also did not improve and in fact

decreased in correct re,:pondin hrFOSS the sessions (protest 4n; coriLrot

sequence 25Z; Postt_cst (i-!).
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MSCU:-;S1W:

h descriptive (pietest) data eollccttd on the 19 subjects for the simPic
1.6".

relational abstraetioln; 4)peared Lo agrce with past normative ento. Tho ogo

rariv,o of thy subjects in t1-.1 exp(.rient would result in the prediction that

you'd rusp(nd cwri..!:Iy to all of the pesitions while others Would 80.1]

h;;y ,. so!;le ertors. The t:i.lecion of the sim positions used in this first

e:.:periment and the fithod of testing allowA for some lurther statclients to

bevelach. concernin this descriptive data. The results on the fir!;t:

pretests indicated that the "vertical" orientations (under and top) litay bo

learned in our culture carliel. by most preschoolers than those that seem to

havea more "horizontal" orientation (front, behind, side and back). Also,

.sinee behind and hack wore located in the same position with respect to the

house but vile rcsvnOcd to differentially by (he Lo-be-pro;;rammed Subjects

it would appar that the term back is perhaps more commonly used with pre-

schoolers (at least those living in this section of the country).

Emtended pretests on several subjects and the relative lack of oVoriap

in pretest s'ores between th,:, ti"7.:(2 groups (to-he-prograinmed; learned; and

%ero errors) indicated that those children who consistently made soWe cryors

would probably acquire those abstractions only after some other type of

instructional procedure than trial and error feedback.

The three different training procedures used (all ,,oi:Ations cued with no

fadin; 'fading of stimulus lights andior buzzer; and verbal inst.luctions) all

had varied results.

One of two subjects was successfully trained when no fading Wa5 Used but_

each .position was cued. These results coincide with others (Etzel, BUsby, and

Cooper, BM.' That is, some subjects can learn erroriessly from cOing and

maintain the acquisition even though fading of cues is not carried out.

four
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the pftwedure has not been found to be effective for all childN.n and thcre-

fore should probably not be generally applied or applicd only in special cir-

cumstances.

The varied success of the foor programs run that. involved fading pro-

cedures i'.6sulted in stveral .,conclusions. Ihe lack of success of Subject l's

three stop fading - one response cued program seems to be best attributed to

the lack of instructional control during the running of that subject. AA a

result of l's behavior, a board on which two "happy faces" were painted Was

placed in the room. Each subject then was instructed to stand on the faces,

then on !.ignal make a response and then immediately rcturn ro the board. ln

essence this turned the session into a discrete trial experiment, whereas he-

fore multiple re:wonres were made to one set of instruc:ions and the tr'ial and

directiow; lost the advantage of a standard starting orientation, necessary

in a atudy dealint; with relational abstracting.

Subject T's second program may nor have been completely successful be-

cause both cues were simultaneously faded across sessions. lf only the

programming of one response was involed then the issue of fading two cu-,

at once does not arise. For example, subject I's third program was successful

when only one response was involved. However the number of fading trials was

also increased so that the reason for acquisition is hot clear.

Subject H's second program which had a three step fa&ing program-with

two responses cued did result in acquisition of all simplc abstractions.

The use of the same cue for two different directions (Back and Behine)

may have .-.adc the two abstractions more similar. Therefore the st4bject

responded to the same position only when those two instructions were given.

Verbal instructions given when only one position has errors appears to



FIIMA ;1 S 1:11 lac way I.() the ct1 1. pce;it ions etied no ladin'?'. Proccdurn

lhat some insyuctional procedure is necessary secs elTporent but in sOme

case!. miniMal inStVIICtionS may be all that are nee:!c..d. Subject. C's errors

verhol instructions mny sugF.,est that the procedure will succeed

-when only prio. p:Isition out of a group is nol completely acquired. lf other

positious; arc not clearly, discriminated from the one being trained then

instructions mav land to 0 breakdown in what previous y appeared to be an

acquired discrimination.

The futhjeets Ihat :.urved as controls for some of the programs were not

as well r.!;.ted f ir ,,perimental !tii.dycts as would have been desirable.

Howoer, the 1 . of the control subjects on the control sequences

alone, cr,n jC lk conclusion that exposure to a series of stivAuli On a

trial and elor hasis does not result in any immediate acquisition.

The cr',Ing out of Experiment I resnited in a Se:-ius of "hunches"

regardin;: how to progrnm the various complex positions for the some subjects

in Experlillent Il. These hunches were then applied to a Variety of programs

and tested on more dif.fieult discriminations.



EXPE;11NEi.:T It

Assessment and Training of Cumple:.: relational Abstrnctions

Suhicrts

Of the 19 original subjects described in Experiment I, two (1 and r)

did not participate in Experiment_ 11 due to their withdrawal from the Pre-

sch;ol prior to the running of Experiment II

Prcte!-:t

After having met the criterion of lODX correct responding to all

positions on the simple relational abstractions, subjects were given two

compl,.-!x relationnl pretests over four sequences (making n total of 36 trials).

Each sequence tested nine positions (left sido, right side, left front, center

front-, right front, Cop left back, top left front, top right back and top right

front). Th'e.: occurrem....e of the positions in the scquence-,,as alternated between

two orders. A copy of the complex pretest data sheet is found in Appendix A.

he method of administration and reinforcement ptecedures for the complex

protest are the same as used in Experiment I.

2.2:52L'111i.;.

A variety of programs were developed baSed on an error analysis of each

subject's complex pretests. The programs were designed to teach sueb responses

or ask questions regarding: 1.) The acquisition of correct responses to a

positional instructional chain (e.g. top - right - bac1) ; 2.) The use of

successive as opposed to simultaneous fading procedures; 3.) The effective-

ness of requiring a subject to engage in a verbal - motor chnin; 4.) The

effect of overlap in fading during successive procedures; 5.) Thc effective-

ness of.different cues for different positions being taught in the same program;

and 6.) The effect of leeching one posicion(s) oi the acquisition of other
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comple% p.ositicns.

Ei..ch of 'the suhjects and their pram::. will be discussed in morn

detail ft the tine the data is pre.-;ented since there are few general

procedures com::.oh to all snh.jeeTs. however, the various procedures used in

the fadin:% of the cues can be summarized as follows.

Fadin of lights (or buzzer), when morc than one response.was cued,

was crried crat und,..r two general procedures: Simultaneous and successive.

in simultaneous fading, the intensity was Lhe sane amount for all of the

posit1OU HCJH ctied. Thus both positions were faded at the same time

ho:h would be 2/3 of the original intensity on the same (ay). ln

successive fading one position was faded while the other(s) remained at

'full intensity. For exe'ple on any one day one position may be down 1/3

of the ori:,:jual intensity while the other is still at full intensity. There
y,

was a I so a s 1 igh t vaslation of procedure between subjects that were on

successive fading. Some subjects had an oveflap in fading on two positions

while others had totil. fading of one position before the other position light:

or 'buzzer started to decrease in intensity. For example, if overlap occurred

in successive fading then one position would have faded.to totally out while

the other position light would have started it's fading down to 1/3 of its

original intensity within the same session.

Desiyn

'flue training design for Experiment II was basically the same as.that

used in Experiment J. Yhat is, each program or control sequence was

eValunted by a pre-posttest procedure; some programs were run ore more than

one chi.ld; and control subjects were run on control sequences at the time

the experiment:al subjects were being run. Table 11 summarize§ the experimental



h ir.t.o.ry for (.!;Ich subljout that: did oot' pi.?et crit erion i iliCt cy. 1;it. lonnI

pre t esti; .
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hoscrip; ive 1):Itn on Comnlex Velationnl Ahstractions

Of the 17 suhjects idonHfied by letters from A through S (Vig. 12),

'Insert rig. 12 Ahont Here

767. or over threo fourths of the population WCfC pinced in the to-be-

prograF,,mcd group since they did not obtoin 1007, correct responses on their

last. pretest (zwo sequences). This gru.,p (subjects A through 0) had a

mean of 3/1% corroct responses Co the complex positions of left side, right.

side, left front, right front, center front, top left hack, top left front,

top right back, and top right front, while their individual percentages ranged

from l4 to 727.

Subjects P,Q, and B (18% of the totnl group) mot the criterion of

correct responding on two successive sequences of the pretests. These subjects

mean wos 877, on the 36 trials with individual percentages ranging from 83 to

93'4. No subject from thc To-Be-Programmed grouphad an individual percentage

correct as high as the lower percentage correct in the subjects who learned

group.

One subject (5) made no errors during the pretests. Of the 17 children in

this study more than 3/4 (77Z) had very few consistently correct responses to

the complex positions.

Fig: 13 shows percent. correct for each of the two complex pretests

insert Fig. 13 About Here

(four sequences) for individual subjects in the To-Be-Programmed and Learned

groups. The three subjects who were placed in the learned group (lower row

of three graphs) tended to have initially nigner percentages of correct
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resp:)nses and the more typical acquisition CUrVI'S. The to-he-programed

group tecded to have fairly flat curvos, shwing no trends toward acquisition

flcro!;!: the pretests.

Fig. 14 presents data from additionnl pretests given to subjects D,

insert rip,. 14 About Here

E,G,I,N, and N from the to-be-programed group. All of rho subjects except

N showed an incrensc in percent correct on the additional pretesTs. Three

of ti:e five tended to level out or decrense after rhis increase. However, no

subject from this grou:).reached a percenunge equal to thnt of the lowest

individual percentage of the group of subjects who learned.

Fig. 15 shows the percent correct on additional pretests for those subjects

Insert Fig. 15 About Here

who learned. After achieving 100i_ correct responding no sObject from this

group ever made an error even though the additional pretests numbered as many

as 14.

Fig. 16 shows the percent correct ac:ross rwo pretest (four sequences)

lnsert.Fig 16 About Here'

by position for the subjects to-be-programmed and subjects who learned. The

data ao plotted by each complex relational position on ench of the four

sequences of the two pretest. The dotted lines represent the data for the

subjects who learned and the solid curve for the subjects to-be-prograrumed.

The one position with the least discrepancy between the two populations was

center front.. The four top related poSitions show the greatest discrepnncy
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hetwcea the Lyn t.oups. When the protest data was analyv.ed it indicated

thai the children to-be-programmed were nob-resvuding to the "Top" paTt

of the verbal instructions 'e.g. Top Pifdit .!'!.dck), whereas lhe subjects who

were respondin:,,, to the three positional instructions.

rt.p.imntal Data on Comnlex P.elational Abstractions

Pretest error analysis indicated that the to-be-programmed suhjects had

the mosi difficulty with the top positions. These were the only positions

that contained three terms (all other comple:: stimuli contained 'two). IC

was ah.o apparent that the to-be-ptora=nd subjects tended to respond primarily

to the back/behind position when instructions for top-left-back or Lop-right-

back were given. Consequently two subjects (0 and E) who both demonstrated

this error pattern when given the top instructions were chosen for study.

0 received a top-right-back program (Table iia, second row) while E served

as tile control. The program sequence was given over six sessions with five

steps of fading.on the flashing red light. The light and the response key

were located on top of the roof of the house, and on the left back sick of

the slanting roof. A program sequence consisted of five trials of top-

right-back and one,each of the other complex positions (except for Lop-left

front which had two trials each).

Fig. 17 presents the pre-posttest and program data for subject 0 and

Insert rig. 17 About :lere

the control Sequence and program for subject E. Subject 0 had no correct

responses on the pretest while E had only 257, correct. The prog'ram was

responded to IOW correctly across the six sessions.by subject. 0, while

the control sequence had 207,,.correct rcspouses_by E. The posttest lor 0
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remained at 1001 correct respJuding while E contiuued at 257-

Subject r was then given the same seri-es of sequences but this Lime with

the cnes and fading procedures. The program and postte!.,L were responded to nt

the IOU?. criterion level.

A series of diffcron: positional programs were carried oof with either

simultaneous or successive fading procedures. Three subjeCts (J, 1,.and D)

received a simultaneously faded program for right front-center front attd left

side right side. Out of the three programs one was successful in teaching

the discrimindtion. rig. 18 (for Subject 3) and rig. 19 (for Subjects L and

D) show the pre-posttests and program data. For Subjects L and J the simul-

Insert. Figures 18 and 19 About HeTe

taneous program was presented first in their experimental history. Subject

D first served as a control for I. then was trained on L's simultaneous pro-

gram. it was this latter subject whose program and posttest responses indicated

that the discrimination was learned.

There were nine successively 'faded programs run on left side - right side;

top left - top right; right front - center front; and top left back top -

right back. Subject J's second and third programs (Fig. 18) ; Subject L's

second program (Fig. 19); Subject Land D (Fig. 20) ; Subject !I and N (Fig. 2]);

and Subject A and 1: (Fig. 22); all had successive programsw!:ere the fading was

not carried out

Insert Figures 20, 21, and 22 About ,Iere

the two cues at the same time. Out of these 'nine programs

seven were sm..- .Jul while two (Subjects A and L; Figures 22 and 19) im-

proved their postl_est over the pretest but not, to the 100% criterion level.

Although the successive programs (as compared to the simultaneous programs)
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-appear to have had a h:gher succe ratio, thcle were a variety of othe

variables that may ln.ve effected these results One iti"particular V:tN the

number of sessions involved in the two procedures ror example ince fadiog

of ,both cues was carried out simultaneously then the numher of sessions for

alt.simultancous programs as fonr. On the other hand the surcessive pro-

grams had either six or seven sessions.

Both programming and trial and error pro:.:(.:dures that have included a

chained response have found that successful responding is usually increased

by this techniquo. subjects (L and ;.1) were given programs which included

a requirrd vecbll response. Before the "go" light. went. on the subject had to

give a verLal respanse. Subject L (Fig. 19) had this icquired verbal response

added to pro;Jams three and four. For example, on program three when the

experimenter gave the instructions the subject had to repeat the position

before thc "go" light would come on, thus permitting the subject c0 then

respond. In program four only the left front position had the verbal chnin

connected to the procedure. Subject M (Fig. 23) was successful in learning

Insertyig. 23 About Here

the left front - righr front discrimination when the verbal chain was in-

serted prior to the pushing (motor) responsC7, The use of the required verbal

response in each of the programs was under slightly differv_mt conditions. For

Subject L in program three it was added to the sequence when only one response

was beins cued. In program four it was the manipulation for the left front

response while the flashing light cued the right front: response. Subject M

had a success.ive program when both flashing light and bwr.zer were cues for

right front and left front respectively with the verbal-motor chain being tied

to the left front posifion and no verbal response Lo the right front position.
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In all progrmis wilorc this vorhal chain wo!, (Idcd lo or was the only procedure,

the subject learned the position to 1nM criterioa. it-should he noted

throe sessions of instructions procecd:d the tII. front - right front program

(r.i.'23) of Subject N. This was a similar procedure as used with some subjects

during the simple programs. the prosesslon verbal instructions ere

given for two Positions (as opposed to one during Ihe simple programs), left:

front and right front. instructions also included the demonstration of the

position, This pfocedure did not -result in any correct responses (on loft and

right irony) and therefore (he program with the verbal-olotor chain was given.

'The lack of succei:s with this instructional p-:ocedure may have been due to the

fact: 'th;tt two (not (mne) positions wore being instructed.

The question of hethey or not the overlapping of fading by the two cues on

a program woul(1 disrupt the behavior during a program was considered. The data

indicate that out of five programs Lhat had overlap throe resulted in no disrup-

tion of behavior during the program (Subjects D,.H, and N, Figures 20 and 21

respectively). ln contrast, of the programs that had no overlap of fading on

the cues, four were successful and one as not. The four programs thaC did not

disrupt behavior during the program were run on Subjects N, A, K, and J; Figures

_23, 22, and 18. From these results it would appear that no consistent trent

appeared since both procedures were almost equally successful.

.There were ten programs that utili%ed different cues (light or buzzer) when

teach I tw, more than one position. Also there were four programs that, had the same

cue for two different positions. Those subjects that had prograrls with the same

cues (J, D, and L; Figures 18 and 19) for both positions had a 50-.0 chance of

success. on the oL:her hand where different cues for different positions were

used the rltio improved Lo 757, correct (Subjects J, I,D, II,M,N, K,L,and.A; Figures

18 through 23).
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Iho la,;t onalysis wtde on the ,h,to cor.c.erned the effect of the ncquisi-

Lion of one or more relational abstractions on the acquisitioe of (' ther

complex abF;tractIons. i Fi. 24 the inclease and decroo,e of percent correct

lttert Fig. n About Hero

respn.,cti from pretests to final posIterts on nonpriy,rnmsted stimuli is plotted.

lbs series of bars on the left were all of the experimental (hatched) subjects

and their controls (1,,Lted bars). The suhjects nn the right were those that

hnd no controls with their programs. The data was calculated by taking all of

the positional items on the complcx pretest. that wen not being subsequently pro-

gram,ld and arriving ;It a percent correct for those items only. Then after the

progrmn, a percent (..rrrect for those same nonprogrnmmed items Was obtained.

These two percentages ere then subtrncted so Oat. if the posttest percentage

was larc,r on the nonprogrammed items then the differqnce was ns'signed a plus and

was plotted on the upper side of the abscissa. If the percentnge of nonprogram-

med items was larger OR the prelest then the percentage was assigned a minus and

plotted on the 1.):ALom side of the abscissa. For example Subject A (the first'

bar) increa,3ed correct responding 42% on nonprogrammed items from the pretest to

the posttest. However A's control lost l07, correct r.esponding on nonprogrnmmed

items. Subject H (experimental) increased 507, while H's control decreased 5%.

Subject 0 increased 22%. However, O's control also increased (35`4) and by a

a_ount. This increase in correct responding on nonpr.pgrammed items by

this cnntrol subject was the only increase observed on the part of a control

subject. That is, except for this Subject, controls either lost or showed no

difference (e.g., Subject D) between pre and posttests.

On the other hand, subjects who had an intervening program clearly showed

increases also in correct responding on nontrained positional items. Out of 12
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progroms oniy ono experiLknkd suhject (1,) show,:d (ithei' 110 11W0i1:10 or a

deerc,iso fyom pro to po;;Llo:ittl on nonprogrommed stimillki. However, this some

suhjyot OH lter program did show transfer effects.

0.fect, seemod to hold whether or not the nonprogrammed were

nlso presented (but not troinod) in the pror,ram (between the pre-posttests) or

whether the subject had 110 experience with them except on the pre-pm;ttests.

The asterisk (:;) under Subject 0 and E's bars and also under 1,4 and 33 (or

control sequences for Subject E) indicate whore the programs cont,ained these

nonprogramed items. All other programs by tho other subjects on the graph

contained enly the complex positional item that was being programmed and

sim:ile positional items that the subject ha0 already acquired.

One further example of ho acquisition of some complex relational dis-

eriminatiom; will effect others is seen in rig. 25. The graph is a summary of

Insert Fig. 25 About Here

Subject 3's experimental hlstory on the complex stimuli. Subject J had three

Trograms, two on the center front right front positions and one on the top

left back - top right back positions. As a result of these programs the per-

centage of correct responses on other.positions increased across the four pets

of tests until on the last test (numher four) all positions were being responded

to at 1007: correct (indicated by the hatched square) with the exception pf the

loft front position that was 75% on the final t6st. The effects of these three

programs was most clearly seen on such other positions as top left front - top

right. front; left side - right side and left front. Since none of these were

ever programmed it would seem that training on some positions did influence the'

acquisition of other complex positions.
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The rowpl doso i pl Ivo dot a tied on t he I 1 nubjoct r, ind t c d that ,

fact , elu.so ypes 01 re) at tonal posit ions were. more dill ictil for pro-

schoolers Ili the three and four ear ranne. Extended pretests did not result

in any ele,,r aegnisttion. Most of the children did not eV00 rtlipOnd 10 the

Ahlti:,) term of a thrt'e tett, position:11 direct ion. lhe analysis of a variety

of error patterns and some programming issues raised in'Experimon L 1 resulted

in a series of questions being asked while progfams were being constructed

to teach the complex relations. Ono program was developed to train a subject

to co:,:e endr the control of all three stimulus ((gam in a complex directiOn.

This was a successful program and part of this wiy be due to the fact that

only nee complex r..sition was being programmed rather than a disctimiration

between Lvo complex abstractions within the same progrnm (such as top right

- top left back). However, it appi7,ars to be n fairly easy procedore to

bring a child under the control of a three term relatioualabstraction and .

once this response is acquired then discriminations between Several three

term altstractions could be programmed.

The More successful programs seemed to be those that. were designed so

that successive fading of coos occurred rather than a simultaneous fading.

The actual reason for this however was not investigated in this study and

remains a problem for future experimentation. The variables that may have

effected the results could have been:. number of sessions (which were longer.

for the sucCessive programs); only one fading process occurring at a time

and therefore the subject may have been more likely to have trc.msferred

control of the cue to the actual complex stimulus position; different or same

cues for different stimulus positions; the order in which a subject received

the simultaneous or successive program (e.g., first or second in experimental
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hist(Sry). These latter variables were not systemaIically controlled and

could have attributed to the varianCe in swat! respect:

Successive fading, as carried out in most of these programs, seems wore

likely to succeed. Also it dos not appear t

34

hat a slight overlap in the fading

proces:tes of two cues will result in program errors. Consequently, there may

'be a point somewhere between complete ov.:rlap (simultaneous fading) and a one

session overlap in the fading of two cues where optimal learning will occur

and yet with maximum efficiency (fewer trials or sessions).

The additional requirement of a verbal-motor chain in the responding to

a pr(Tr,ed sequonce may 1):, a method of adding a stimulus (the subject's own

verbal re:;ponse) to help cue respo,lses. This procedure should be investigated

further since it has the advantage of the subject almost carrying his or her

own .stimulus with him to use when other cues may have faded out or been

. removed.

The fact tbat children who were Programmed in complex relational abstrac-

tions also gave evidence of acquiring other (nontrained) abstractions (while
-

the controls did not) tends to emphasize the following position. It is not

so much the. "developmental level," the "readiness factor" or some neuro-

logical growth or lack thereof that determines whether or not a three or

four year old can learn complex relational abstractions. Rather, it is how

one arranges the learning environment.
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FOOTNOTES

1
This study was supported in part thro6h the University of Kansas.

Center for Research In Early Childhood Fdncation, in association with

the United Stat,..s 0±ficc of Education (CLAM., Inc., (.rant Numbers

OEC 3-7-070706-3118 and OEC 0-70-4152 607).

The fading of lights and bnz/er was accomplished by the use of cali-

brated potentiometers. In the case of the light, to decrease the

intenCity equally across the range from fullAllumlnation to totally

out, a light bank consisting of three lights was built into a control

box. This bank of lights was wired in series with the potentiometer

and each light could be put into the circuit independently by switches.

This allowed the same current drainage if four, three or two lights

were on (e.g., when side was cued two lights wei..-e illuminated on the

house and two lights were illuminated on the control board, giving a

current drainage equal to four lights) . The calibration was then carried

out by turning the potentimotor until the lights that were to be cues

were visually out. Then the. number of steps that were to be the

fading sequence wore divided into the number that the potentiometer

pointed to on its own scale at totally out position. For example,

if the lights were visually out at point 30 on the potentiometer scale

and the program called for three fading steps, then the first fading

step moved from zuro (or full intensity) to 10, the second to 20 and

the third to 30. The buzzer was'faded in a similar manner: The lights

upon which the fading and calibration was carried out were G-E 1819,28v.,

.04 amps. The buzzer was constructed in ,the shop by the experimenter

and was basically a 6v oscillator module wired in conjunction with a

PM speaker.
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Fig. 1.: Percent correct on four simple relational pretests for

subjects-to-be-programmed, for subjects who learned and

for subjects who had zero errors. The range averages and

means, for the three groups arc oiven in the boxes. The

bars are of individual percentages.



CL

ru
r.:

EC

o)
eL
E

cr.)

0
LL

0

C.)

L150
4,
00

0_

\ .\\,.\\ \\ \\\
\\ \\N \s._\:.

ti C

,-, -,c-- tr,8
s- -ij
0 CL

1:11 C5 \*\ \\,\ \ \:\ \
. \A- .-

'7-7-Z"\-":7Z7Z-7777:-\77cc"

\\\N \$\\\ (.3\<\\1

)

..7:".v.:::"."7'.!:':`,,.'7:'":. 7':.:". ''': ."-."-'''' .

.. , . . . . ::.:::':. : :::::::::::::::::::' '.'.' i
.'..!...1::...:..7.....t.......,..;.--......,,,
.........:::::::::::i::::::::::::::.:::: ....:;:::.:....:;:::...::::::,::......1:1

1:.:::

-""- 17-

101

:; 0- ED ,

, ::,:77"::":'

--:. "77:777`.7.7...7..,'":":771]

L,r ',/ o",.. r's- r .. 661 \ ' ."../ '.! ,

[;17,:V,,?.. -:,:77.-7: ,;";,,:".". 7,73 7,-72S7.7..:.-J,-7.."...::::::::;,-..7.,"7::::: \ )),,d....,..., ..,.., , ..., , , ,-..",....- ... ..,,,,.... \. ,e, a . e'........,/ .,," e-'... ....1- I C, IN."...... .,,,...,. , . , ,.,,,,,S.....".e- ,. ...,--...,,, ,"-,t'N,',....,%.,,..'',...N.----Ne--r%i

,,,,,,e,..-,./..., ,. , . s ...t.., . ,t
. / ,.. rs. , ,fs..- , .:-..,,,1'.../ \ ... \ ... ,1.1-4.,,i,,./., is./ ,..-.,:',,,,,./\,\.

*\.....4- 11Z,..41,Ae.,.1.1....(-....i.-"?...... -

.Z:4-0

---....:,...C.-.,................1-...e,.....C...4.....,.................',...,-
......,7rk-7","7-1",-/z-. ;77:.7: ','"2":;:17.7T7=7FJrz,..-1,-,--,-,--c--FNI;--

I., .../.... e' / e? ;.! \ ... \ E . . . ,
r ,\,,. e e, ..,' -.., cy

A. ., ,, , ... l.' .. ,'', , .., , % f . ..., , , r , ..,

.....t...:.....:. ..."./.. . f . 1 Li . Ei)
r..,

CLC.

:CI

0F

L.....,.-,,:, . , Jr...el.' A, 7 ...--....r., '
e ,,.. .... e .. e .. , '. . %..
..43 ..". i..3.e..:-..

1

F
,771';-..";-:-...'",....e.,./',/,,.,

' i \ ,:.:Lv \ ,
:-/1.7)777:2 7.77:K".71,7,

ct)

Oh

CD

CC

-et

CI.
CV,

t.)

cC

a i ..%

1

"r",""L-r"c".-.'...-:^%:."Pc.).-7,,,rt-.-e-v-er,-Pv7F-7177c."7"%t-;-;-.-.-N-77,7-1^<7.,,c)-::-\-."7:-.1-,--rez');:,...-, /...,..,,, .- . ,,,,,,,, \ .s. / s / ..... ,,,S./ \."..,...... s r ... N...,r,,,, ..,!..,d1
41.1....)../....\1...s4.....'



,

Fig, 2: Individual percent correct of simple relational concepts acvoss

four pretests by groups, subjects Co be programmed and subjects

who learned through protests.

216



Lig 

slsajaad 

OE L 

0 0 

1[05 

1001 

VEZ L 

>1 

-05 

-00L 

0 

-05 

-00L 

t, 

v-7 
sls@laJd LiOnanu powuz-ri OLIN\ sloorqns 

OS 

OOL 

V f: 

SISG1O.Id 

L Z V Z 
0 0 0 

0 
05 05 -OS 

-001 OCL OOL 

d 

0 

T. 

LOS 

001 

0 

05. 

0 0 

E L 

tic 

E 
0 

-OS ' 

El 

sloofqns 

OOL 

OS 

a 

VEZ L 

V 

05 

OS 

COL 

spofqns ranimpul .v.)1 slsolaid .1110d sso.I3v 
slc1oouoo.moplatc2 OdwS o 3aL:o0 ltia3Jod 

CD 

FD 

0 



45

Hs. 3: Percent correct and individual comparison across subjocts-to-

be-programmed and subjects who learned on first four pretests

and additional pretests of simple relational concepts.
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Fig. 4: Simple relational concepts percent correct across extended

pretest for Subjects B and C.
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Fig. 5: ReloLional concept position percent. correct across four pre-

tests for suhjects-to-be-programmed and subject:1 who learned

durjng pretests.
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Fig. 6: Subjects A and 11 percent correct on pre-and posttest and

intervening program (no fading, all responses cued).
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Fig. 7: Percent. correct on pru- and posttest and intervoning programs in

which three step fading was used for Subjects I andH.
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Fig. 8: Percont corroct on pre- and posttest and intcrvening program

(front) in which sevun step fading was used for Subject I.
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Fig. 9: Percent correct on pre- and posttest for Subjects (B, D, E

and CO having intervening vcrhai instructions.



100

75-

50-

25

0_

Percent Correct On Pre- Posttest

And Intervening Verbal Instruction Sequence

Subject B, D, E ,and
I- '!:;]-7

::1.

0
- .

.::::.:. ,. ,.L...--. *
f3ehind Side Back Front Under Top

V t

fly 100
0 0 0 0 0

!Thy 100 100 100 100 100

0
50 --

(1) 25-0

O. 0

°0
o

ti

Subject

'1
'

77/7
)

)
).)

)
)
<
<

C

- Pretest %Correct
Just Prior To Instructions

Posttest After Verbal
Instructions

S= Side

Printed Position Wit hin Dotted
I3ar= Percentage ot Incorrect
Responses

0= Zero %
Rv = %Correct of Responses

Given Verbal Instruct ion
Dur ing Sequence

Rriv = %Correct of Responses
Not Given Verbal lnst ruc-
1 ion During Sequence

V Total Times Verbal
Instruct ions Given in
Sequence

Pr Vs Po
Behind

V 1

Pr Vs Po
Back

0

Pr Vs Po
Under..Top.Side

Front
0

231



.stwa2oJd (pulqoVizwuluoij) U looFqns A03 

t;o3nonbos (ToaluoD) pow=A13oAduou pou piNmou:Cdoad Jo uosi:wdmm 



C
om

pa
ris

on
 o

f p
ro

gr
am

m
ed

 a
nd

N
on

pr
og

ra
m

m
ed

 (
C

on
tr

ol
) 

S
eq

ue
nc

es

10
01

'

80 60
-

40
-

20
-

0

10
0

80 60
-

40 20
-

0

S
ub

je
ct

 H
 -

 p
ro

gr
am

m
ed

 S
eq

ue
nc

es
 I 

(A
li 

P
os

fti
on

s 
C

ue
d)

 a
nd

(B
eh

in
d 

an
d 

B
ac

k 
C

ue
d)

r- P
r

1.
3;

 i 
P

o 
P

gi
i P

o
P

12
 &

 P
16

C
G

 P
r 

C
12

S
ub

je
ct

C
O

cc
)

-1
.

1.
); k 

1:
4:

:: 
)

P
r

(J
p0

j1
 P

O
P

r 
P

gt
 P

o 
P

O
 P

o
P

 4
 P

s°
 P

 a
P

4 
&

 P
13

C
2 

P
t C

O
,

C
2 

P
r 

C
12

,

U
;T

:F
(P

3,
C

4)
:3

(P
IC

:c
-1

2)

E
 -

 C
on

tr
ol

 fo
r 

P
ro

gr
am

 I
r

:

t,

t(
9

rr
i.4

.:4
:

t
:

t
)

r i; P
r 

C
s 

P
o

0
0

0

P
r 

C
s 

P
o

B
eh

 (
P

12
)

U
 (

P
4)

))

- 
P

re
te

st
 (

P
r)

 '1
'. 

C
or

re
ct

P
ro

gr
am

 (
P

O
I. 

fo
r 

H
 :

C
on

tr
ol

 S
eq

ue
nc

e 
(C

s)
 fo

r 
E

P
os

tte
st

 (
P

e)
A

ftc
r 

P
ro

nr
ilm

 I 
fo

r 
S

ub
.;e

ct
 H

 :
A

ttc
r 

C
en

tr
oi

 S
eq

uc
r.

C
?.

 fo
r 

S
ub

je
ct

 E
:

P
r:

te
st

 fo
r 

C
on

tr
ol

 S
co

Lo
rc

e 
fo

r 
S

ut
je

ct

r.
-7

Z
F

to
ra

rn
fl 

fo
r 

H
 ;

r 
r,

C
on

tr
ol

 S
eq

un
ce

 fo
r 

D

D
-7

=
P

os
tte

st
 A

fte
r 

P
ro

gr
am

:I 
fo

r 
S

ub
je

ct
 H

;
1 3 T

=
U

 =
B

B
eh

P
os

tte
st

 A
fte

r 
C

on
tr

ol
 S

eq
.r

en
ce

 fo
r 

S
ub

je
ct

 D

T
ot

rl 
T

im
es

 P
re

se
n:

ed
 in

 P
ro

gr
am

 o
r 

C
on

tr
ol

 S
eq

ue
nc

e
T

et
a;

 T
im

es
 C

ue
d 

in
 P

ro
gr

zi
m

F
ro

nt
S

:d
e

T
op U
nd

er
0 

=
 Z

er
o

B
eh

in
d

P
os

iti
on

 W
ith

in
 D

ot
te

d 
E

ar
 =

P
er

ce
nt

 o
f I

nc
or

re
cz

 R
es

po
ns

et

1C
O

E
O 60 40 20

S
ub

je
ct

r7
.7

.7
.7

1
1.

1-
:L

.L
...

.._
:..

.i.
...

.i.
...

.

cJ U
-

1,
_ e C
O C
7 rn 0 P

r

u_ e C
O

C
t.a co 0 ..:

.,.
.\_

__
__

__
_I

--
-.

._
C

s

e a co P
o

D
 -

 C
on

tr
ol

fo
r

1-
. 0

P
ro

gr
am

77
77

7

74
'.

77
4

I.

r-
rf

 h
.J

r:
.

,,,
)

'..
1:

:'-
i.:

i) '

JI

.*
*.

.

c.
iX

A

--
--

-
C

s 
P

o
P

r 
C

s 
P

o
.

16
)

P
r

T
,B

,F
,S

 (
P

4)
B

 (
P

16
)

S
 (

P
8)

F
 (

 P
8)

,B
(P



Fig. 11: Compnrison of three step inding prcT,ram and nonpro'grammed

(Control) sequences for Subject I.
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Fig. 12: Percent correct on to complex relatioun] pretests (four sequences)
for sub'jects-to-be-programmed, for subjects who learned and for subjects
who had zero errors. The range average means for the three groups are
given in the boxes. The bars are of individual percentages.
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Fig. 13: Individual percent correct of complex relational concepts across two
pretests (four sequences) by groups, subjects-to-be-programmed and subjects
who learned through pretests.
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Fig. 14: PercouL corrcct on first tua pretests and additional pretests for
individual subjects on complex relational concepts.
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Fig. 15: Percent correct on additional Comp)ez pretests for subjects who
learned on first two pretests.
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Fig. 16: Percent correct across two pretests (four sequences) for subjects-
to-be-programmed (,nd subjects who learncd during pretests.
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Fig. 17: Comparison of programmed and nonprogrammed (control) sequences for
Subject 0 (Top Right Br:ck) program.
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Fie,. 38: Percerr correct on pre-posttest and intervening programs (Right
Front/Cer FrooL, Top Right Daek/Top Left Back) for Subject J.
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Fig. 19: Comparison of programmed (Left Side/Right Side - Left Front/Right
Front) and nonprocirammed (control) sequences for Subject L.
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041.

Fig. 20: Comparicon of programmed (Left Side/Right Side) and nonprogrommcd
(control) suclucnces for Subject I.
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Fig. 21: Comparison of programmed (Top Left/Top Right) and nonprogrammed
(control) sequences for Subject II.
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Fig. 22: Comparison of programmed (Left Side/Right Side) and nonprogrammed
(control) sequences for Subject A.
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Fig. 23: Percent correct on pre-posttest and intervening program (Left Front/
Right Front) for Subjoct N.
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Fig. 24: Percent of increase or decreifso of correct responses from pretests-
to posIllest:s on nonprogrammed stimuli for experimental and control subjects.
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Fig. 25: Total experimental history (nine complex relational positions across
four tests with intervening programs) for Subject J.
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Progress Report: Studies of Instructional Methods and Techniques
in Remedial.Reading

By

Wolf and Christephersen

During the present Grant year, the research sponsored by

the National Lab has included several areas of emphasis. These

include: 1) the development of a supervisory package for mon-

itoring paraprofessional tutors, 2) the evaluation of a new and

different set of tutoring materials, 3) an article describing

the Juniper Gardens reading program, 4) an article reviewing the

use of paraprofes.sionals to tutor reading, and 5) an unpublished

doctoral dissertation conducted at the Juniper Gardens reading

program.

1. Supervisory :Package

Larnard, Christophersen, and Wolf (1972a, 1972b) described

the effects of introducing performance related feedback to the

work behavior_o-f-faraprofessional reading tutors, in an attempt-

te_mcfitain these on-the-job performances in the paraprofessional

staff. Five paraprofessional tutors served as subjects. Three

distinct classes of ,:or behavior were examined: 1) complete-

ness of tutoring, 2) accuracy of data sheet calculations, and

3) the time tutoring began each day. A multiple baseline design

was employed in which the feedback package was sequentially in-

troduced to-Aependent variableCin a time-series fashion. Changes

in the levels of the treated variables were assessed relative to

their own baselines, and relative to the concurrent baselines of

the untreated variables.



Each day one tutor was randomly selected and a tape record-

ing of one of his tutoring sessions was scored by the experimenter

for completeness of tutoring. Also checked were accuracy of the

tutor's data sheet calculations for that student and the time the

first tutorial session was begun. These results were publicly

posted on a feedback display board in the reading lab and.in ad-

dition, were intrOdiiced to the employees personnel folder. The

display scoreboard showed the tutor's name, the dater the per-

centage of student's answers to comprehensive questions correctly

tutored, whether the tutor computations of that student's data

sheet were found to be with or without errors, and finally, the

actual time at which the selected tutor's first tutorial session

was begun.

Analysis of the conditions showed that the mean percent

with wl-,ich student's answers were completely tutored increased

from a baseline mean of 42 percent to a treatment (or feedback)

mean of 93 percent. The percent of errorless data sheets shift-

ed upward from a baseline mean of 62 percent to a feedback mean

of 75 percent. The time tutoring began remained unchanged.

Five t-tests were performed to assess the probability with

which the observed differences in condition means could be attri-

buted to cliance variation. Data were treated as correlated and

observations were paired (Dixon and Massey,1957). Three of these

t-tests compared the final eight days of baseline with the first

eight days of feedback for each variable. Resultant t-scores

showed the condition mean difference to be significant at the

.001 level for.variable one; significant at the .01 level for
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variable two; and significant at the .05 level for variable

three. .Two additional t-tests analyzed the natural variation:

in the final 16 days of baseline for variables two and three,

thus serving as controls for changes occurring in variables

one'and two. Neither-of these t-scores were found to be sign-

ificant at the .05 level.

These results suggest that the supervisory program was

functional in increasing and maintaining two of the three ob-

jectively defined tutor work performances to which it was in-

troduced. The complete details of this study are included in

Appendix A.

Tutorinr7 Naterials

Another study (Guntert, 1972) conducted during the present

grant year involved an analysis of the effects of a new remedial

reading series published by Barnell-Loft, Ltd. called the Sioec-

ific Skills Series. With this series, seven separate reading

skills can reportedly be tutored. The skills chosen for this

project were "Following Directions", "Locating the Answer" and

"Using the Context". Paraprofessional reading tutors were used

in this study to accomplish the tutoring. The tutors utilized

previously developed reinforcement contingencies to maintain

:sentence and answer accuracy.

The evaluation was designed such that the final reading unit

from each specific skill composed the test for that skill. In

this way, it was possible to test each student's performance in

a particular skill before and after tutoring on that skill. In

addition to these embedded tests for specific skills, a. battery

2 7 1



of standardi7ed achievement tests were administered before and

after the tutoring.

The complete description of the procedures and results are

included in Appendix B. Generally, the standardized achieve-

men4 test results indicated that using these materials produced

results superior to those obtained with the SRA materials uti-

lized in the Reading Program since its inception. The Barnell-

Loft series did improve the students' performance when each

specific skills was tutored, however, an additional control

group using different tutoring materials coupled with the Spec-

ific skills tests would be necessary to fully assess the reading

improvement. An important conclusion that can be drawn from

these results is that the present tutoring program, as developed

over the past five years under CEMREL support, is sufficiently

well developed to provide a standard for examining tutoring

materials.

3. Juniper Gardens Reading Program

An article (Christophersen, Davis and Wolf, 1972) published

in Kansas Readinc- Ouarterly, contains a brief discussion of the

tutoring program and the results,obtained at the reading lab Qf

the Juniper Gardens Children's Project.

A tutoring procedure has been developed which uses commer-

cially available reading materials (SRA Reading Lab Series IIa).

The procedure involved instructing the student to read aloud, and

subsequently providing differential consequences for the students

oral reading accuracy and question answering accuracy.
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This program relies on paraprofessional tutors to implement

the remedial procedures. These tutors have been. either house-

wives or high school students from the area. We have found they

not only made good tutors, but aided in keeping program costs at

a minimum.

After less than 15 hours of tutoring, the tutored children

'showed a mean gain of 1.54 school years on the accuracy componant

'of the Gilmore Oral Reading Test. The nontutored students gained

a me.7' of 7 school years. In the comprehension section of the

same test the tutored subjects gained a mean of .75 school years

compared to the non-tutored mean gain of .3 school years.

On the netropolitan Reading Test, the tutored subjects show-

ed a mean gain of .01 years in Word Knowledge and .5 school years

in Reading. The nontutored subjects showed a gain of .03 years

and .2 years respectively.

For more details of this study, refer to Appendix C.

4. Fara7)rofessionals Tutorinç 2.9111LE

In Lutheran Education a similar article is in press

(Christophersen, English, Fischer, Galecki, Larkin and Davis,

1972). The project described in this article was conducted at

a parochial school in Kansas City, Kansas. Again, paraprofessional

tutors were responsible for the remediation, using the same pro-

cedures of instructing the students .to read aloud, and providing

programmed consequences for oral reading accuracy and question

answering performance.

One variable in this study-was maniPulated-.-a different set

of cemmericially available reading materials was used (SRA

2 7 3



Comprehensive Reading Series). Results obtained in this.study

differed from those of the previously mentioned study

(Christopherben, Davis and Wolf, 1972) in that after tutoring

-was completed, the tutored students showed a mean zain of 1,7

school yearsin .oral reading accuracy and 1.6 school years..in,

comprehension (Gilmore Oral Reading Test). The nontutored sub-!:

jects Gained .6 years and lost 1.2 years on the same components.,

respectively. On the Metropolitan Reading Test, the tutored

subjects gained a mean of 1.2 school Tears in Word Knowledge

and .9 years in Reading. The nontutored students made no change

in Word Knowledge and gained .6 years in Reading. For more da-

tails of this study refer to Appendix D.

5. Unpublished Dissertation

:Davis (1972) in an unpublished dissertation, used three

sets of relatively similar materials and investigated two read-

ing behaviors while tutoring seven children who had reading de-.

ficits. The tutoring procedUres were very similar to those

previously developed at the Juniper Gardens Childrens' Project

(Chriatophersen5 Davis and Wolf, 1971).

In order to assess the dependency of oral-reading on ques-

tion answering accuracy; the experimenter conducted four.experi-

ments. Different variables were examined within each experiment.
.

InExperiment 1, both answers and cral reading were scored for

accuracy, and the child was instructed to correct any mistakes.

Little correlation was found between.accurate oral reading and.

answer accuracy.

274



In EXperiment 2, only the answers were scored for accuracy

and the child was instructed to correct any wrong answers. In

this case, the rate uf correct ansers increased.

In Experiment 3, contingencies were placed only on the

child's oral reading. That is, reading accuracy was recorded,

and reading errors were corrected. In this experiment, the per-

cent of correct answers decreased.

In EXperiment 4, a multiple baseline design was employed

for each student across the two behaviors: answer!_ng auestions

and oral reading. Each student began by readiLc and answering

questions aloud: no corrections were prompted by the tutor.

After several baseline sessions on oral reading, the tutoring

procedures were introduced. Similarly after a pre-determined

number of sessions, answering questions was then tutored.

In Experiment 4, the oral reading accuracy increased from

a baseline mean of 74 percent to a tutored mean of 82 percent.

Answer accuracy increased from a baseline mean of 52 percent to

a tutored mean of 69 percent. The results of Experiment 4 clear-

ly support the view of oral reading and question-answering as

distinct behaviors. Tutoring oral reading did not effect accu-

racy of answering, only direct tutoring of answering increased

accuracS, Of answering.

The results obtained in this dissertation suggested that

oral reading and answering accuracy are independent. This has

clear implications for futher research. Tutoring programs might

profitably concentrate on tutoring only specific goal behaviors.

Certainly, the research presented here has supported the use of

'an empirical behavioral approach.to field of remedial reading.

275



SupervisinG Paraprofessionals-Performance Related Feedback

Barnard, J.D., Christophersen, E.R., Wolf, M.M.

Uniyersity of Kansas

1972

Accepted for presentation at a F.:!nposium American Ps7cholocica]
Assortion, TZawaii, 1972

276



Introduction

Many applied programs are tending toward increased utilization

of paraprofessionals (Staats 1970; Ellson 1971). Despite the advan-

tages of increased availability and lesser salaries, the problem of,

maintaining adequate on-the-job performance with paraprofessionals

has been reported (Pierce 1971). In this study of a community recre .

ation center, the'satisfactory work performance of paraprofessionals

was maintained only under conditions in which pay was.contingent upol

completion of individual job-components.

Gibbs and Brown (1955), demonstrated ':he performance of workers

operating a document copYing machine to be signifigantly increased

hen feedback on the number of documents copied was provided. In an.

institutional setting, Panyon, Boozer and Morris (1970) reported im-

proved performances of paraprofessional aids to retarded children, wj

.the introduction of feedback on the number of therapeutic sessions

conducted. Leitenberg, Agras and Thompson (1968) reported desired

changes in the behavior of patients treated with a technique incorpo-

rating feedback.. components. Several recent studies in educational

settings have pointed to the importance of feedback in establishing

and maintaining appropriate teacher behavior (Thomas Cossairt

Thompson, Holmberg and Baer, 1971). Finally, in an industrial settir

Feeney (1971) reports much improved job performance, along with consi

erable reduction in company expenditures, upon initiating a system 7to

provide workers with knowledge of their daily performance.. A compre-

hensive review of studies dealing with the effects of feedback on:

human behavior iS provided by Annette (1969)..
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The present study investigated the effects of performance-

related feedback on the behavior of paraprofessional reading

tutors.

METHOD

Facility:

A remedial reading program served as the setting. The facil-

ity housed five small rooms for tutoring, each equipped with a

desk; chair; a remotely operated add-subtract point counter; a

cassette tape recorder, and ,,top watch. Tutoring-rooms were linkee

to a master intercom system.

Subject's:

Five paraprofessional reading tutors served as the subject8.

Of two adult women, one had completed the sixth gradel and the othe

one had earned her GED Equivalency iploma. Both had been employed

for approximately a year and a half.

Three additional subjects, were high school students, employed

through the Neighborhood Youth Corps. These teenagers worked 2

hours per day and had been employed 7 months prior to tile study's

outset.

Daily Routine:

Tutoring sessions occurred each week-day after school. Readin

materials were modified from commerically available SRA reading lab

While students read stories aloud and answered questions over

the materials, tu..;ors monitored their performancet'awarding and zuo,

tracting points,.
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Three distinct classes of tutor behavior were examined. They

were 1) completnoss of tutoring, 2) accuracy of data sheet tabu-

lations, and..5) the tdme tutoring was begun_each day.

For complete tutoring, tutors had been trained, and were iri

structed to emit a short verbal praise statement following each

correct answer. A complete tutor after a students' correct answex

was thus defined as any audible utterance emitted by the tutor

following that correct answer.

Following an incorrect answer, a complete tutor response was

defined in terms pf 3 components. A tutor emitted verbalization w

to occur, which directed the student to refer back to the reading

selection, and which prompted the student to physically point-out,

or read a auestion-related bit of information. For example, refer

back prompts usually took the form of uturn.back to the story",

"look up in the story" and so forth. Point out prompts, in contra,

were defined more specifily, calling for an observable physical

response such as "put your finger on sentence , A 1Joint-out was

also said to have occurred whenever a student re-read a sentence

alcxud.

Recording of complete tutor behaviors was accomplished util-

'izing a st;andardized data sheet, scoring each of the response com-

ponents in an occurrence vs0 non-occuIrence, fashion.

Thee data were combined, and expressed in terms of a single-

percent completo tiator measure. This measure was obtained by divic

ing the number of completely tutored answers, by-the,total number
c

answers given per session.

Inter-observer re3labi1ity of this response measure was assess(

by having both trained and naive checkers independently analyze th(

2 7.9.
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existing audio-tapes of readjng sessions. Periodically, each of

2 rogular obsorvers would score the same student's tape. Infre-

quent naive checker assessments were made, by giving visitors a

set of written instructions and the materials for making the chec

Naive 0 records were later compared to those of regular checkers..

Reliability of-occurrence was assessed throughout, and was obtaine

by adding agreements between checkers on response occurrence,ques-

tion by question within each response component column. An over-

all percent measure of occurrence agreement was then obtained by

adding the total number of agreements and dividing by the number o

agreements plus disagreements.

II Accuracy of Calculations

Part of each tutor's job entailed tabulating the daily writte

records of the student's oral reading and question anaswering per-

formance. The accuracy with which these computations

selected as the second dependent variable.

Two products were thus obtaLied: the students' percent

were made, w

answe

accuracy and his percent oral reading accuracy. In order to obtai

the students percent answer accuracy the tutor was to count the .

number of correct answers, .dividc by the total number of questions

answered; round off, and record the resultant on the data sheet.

An identical sequende of operations was required in computing per-

cent oral reading accuracy.

Each day, regular checkers retabulated all data sheets, scori

the existing tutor calculations as being with or without errors.

be scored as an errorless sheet each operation had to be correct.

Any single error was sufficient to score the sheet as having error

A standardized re-check sheet was used..
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The percent of errorless data sheets served as the second dail3

performance measure, expressing the number of sheets classed as witl

out error, relative to the total number of data sheets on a given dc

Reliability of the measure was assessed by having a second checker
7'

' independently analyze and rank a day's data sheets. Agreement bet-

ween checkers was defined as occurring when checkers ranked a sheet

similarly. The reliability index was obtained by dividing the no. c

agreements on scoring by the number of agreements plus disagreementc

Naive checkers provided additional, but infrequent checks of reli-

ability.

III Time Begin Tutor:

The final variable chosen for analysis was the time each tutor

began tutoring his first student on a given afternoon. Under norma2

coq:: ;ions, daily sessions were to have begun promptly at 3:30 p.m.

The beginning of a reading session was readily identifiable, as

&kents always recited descriptive information aloud, such as name,

(ate, session 71,,amber etc., prior to reading their first story selec-

tion. .A session's beginning was defined as the time at which the

student began reciting that information.

Because each tutoring room was connected to a master-intercom

system, observer:i had unobtrusive access to this response when it

occurred. Regular observers listened for, and recorded start times

a standard data sheet. Digital clocks served as the means by which

time of day was measured.

Inter observer agreement was obtained by having a second observ

independently record the same responses and time of occurrence. Ob-

servations within one.minute of each other were required before agre
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ment was credited with occurrence. The number of agreements on

time-begin, divided by the nu:;ber of a,Treements plus disagreements

served as the index: of reliability.

From these recordsthe mean time that all tutors began tuto:

ing was computed.

Design:

A multiple baseline design was employed in which each of the

dependent variables was analysed concurrently across all subjects.

Compound independent variables were introduced to each dependent

variable in a time-series fashion. Changes in the levels of the

treated variable were assessed relative to its own baseline, and

relative to the concurrent baseline of the untreated variables.

Baselne data ::ore collected over 21 workin days. During th

time, tutoring occurred unchanged as it had for roughly18 months.

Each day one randomly chosen tape per tutor was analysed in terms

compaete tutor. All data sheets were checked for accuracy of calc

ations, and the session start times were recorded. Feedback an Pe

formance on each of these measures was withheld form tutors during

baseline.

After 21 days of baseline, a formal meeting. of all reading

nrogr-,.m Personnel was held to introduce feedback for complete tuto

44c)w hand-outs were distributed, mentioning both the lift

of national wage nrice controls and the need for objective perform

measz:zes by which tutors could e uated for pay raiSes. The 6

cision to select the complete tutor performance :easure was anoun

Written definitions of, and imstructions for completely tutoi

following correct and incorrect answers were ,provided. As a.suppa
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mont, a 20 minute video tape was viewed, presenting the most fre

quently encountered question types, along with the appropriate

models of complete tutor behavior for each.

Daily performance was made public each day by means of a 2 ft

x 3 ft feedback board, centrally displayed in the reading lab. This

"score board" showed the randomly chosen tutor's name, 1.,is percent

performaneu scores for each of the complete tutor components, and ir

addition contained a spot on which,the project directors daily sign-

ature appeared. Tutor performance scores were also placed in the

tutor's personal employee folder.

Feedback Accuracy of Calculations:

Baseline data were collected on the calculation measure for 29

days. On day 30, feedback was introduced to this variable. Tutors

were again assembled as a group with written handouts distributed

and reviewed. The handout informed tutors that they would receive

feedback on this performance through the feedback board. Component

operations of the calculation process were also reviewed for the

tutors in the handout.

In this second condition,, then, the randomly selected tutor.not

only received feedback on performance on complete tutor, but further
.

had posted whether that student's data sheet was ranked as being witl

or without error. This information was also introduced into the

tutor's personal employee folder.

Feedback Time Begin Tutor:

Feedback was introduced to the time begin tutor variable on day

38 by calling a third brief group meeting. The time begin tutor vari

able was introduced as the final tutor performance measure to be
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monitored and pocted on tho feedback board. During this condition

the randomly chosen,tutor was given knowledge of his complete tutor .

percent scores, whether or not his calculations were done properly, .

and the actual time he began tutorin g his first student on the day

in question.

RESULTS AND DISCUSSION

Regular observers checked reliability of complete tutor on 20.

-separate sessions with a resultant mean percent agreement of 98.

Naive complete tutor checkers obtained a mean agreement scol:e of 84

percent. Reliability cheeks o. accuracy of calculations yieled .97

percent agreement between regular checkers and 89 percent bltween

naive O's. Interobserver agreement on time begin tutor averaged 93

:percent.

Figure I summarizes the mean performance ofil 5 tutors on eaci

of the 3 dependent variables measures over 53 session days. Analysi:

of the condition means shows that-the mean percent yith which stud-

ent's answers were completely tutored increased from a baseline mean

of-4? Percent to a treatment mean of 92 percent. The percent error-

less data sheets shifted.upward, although in a less pronounced fashic

from a baseline mean of 62 to a feedback mean of 76. The time begin

tutor variable remained unchanged, with mean time begin averaging 3:L1

p.m. during baseline, and 3:42 p.m. under conditions of feedback.

These multiple baseline data suggest a functional relationship

between the introduction of the complex of treatment variables and'tb

observed behavioral changes. While it is tempting to attribute these

changes to the feedback component alone, such a conclusionyould be

2 8



premature. One cannot point to the feedback display board as having

been integral in changing and maintaining performance, as the mention

of performance contingent pay raises, for example, may have played

an equally important role. The only tenable conclusion would be that

this particular combintation of variables effected significant positi

changes in two of the variables to which it was introduCed.

It is important to note that while tutors frequently contacted

feedback on their performance via the feedback board, the confounding

components of the treatment package were contacted only once-at the

manipulation meetings. Equally important, considerable effort was ex

tended to control for the supervisory variables common to most work

situations, during feedback conditions. That is, tutors received no

feedbak on their performance other than what was posted on the feed-

back board.

These findings add support to the conclusion of Panyon et. al.,

and Gibbs and Brown, that feedback on performance is a poerful sourc

of behavior control. As witnessed in this study, and as suggested by

Annette (1969), the nature of the dependent variable measure to.which

it is applied, howeve:-:, may determine both the magnitude and longevit:

of its control. Important to consider is that the observed behaviors:

changes reported here were effected ver:i practically. The amount of

time required to randomly sample any one tutor, then rate and post

his or her performance required only 30 minutes per day. The gains

of treatment, however, were signifigant to the extent that the origim

reading research undertaking could be continued with the assurrance

that the proceedures were beJng reliably performed.
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Remedial Reading: A Program Conducted in an
Elementary School Utilizing Paraprofessional Tutors

Jane C. Guntert
University of Kansas

Introduction

To date, thoru have boon relatively fow studios published portaining

to ror4adial reciding that utilize objoctive data. Christophorson, Davis. .

and Wolf (1970), mado a pilot study of an automated remedial reading

program. They concluded that a "contingent aloud" condition (the child

road aloud and was reinforced for correct answers), produced accurato,

low-rata responding. This study indicated that it was possiblo to

oXhibit oxpez.imental control over local accuracy in a reading situation.

Christopherson, Davis and Wolf (1970) began a romedira reading program

.utilizing paraprofessional tutors and commercially availiable reading

materials (SRA Reading Lab). The students received points contingent

upon the correct reading responses. After an,average of 14 hours of

tutoring, the experimontal subjects gained a mean of 1.54 years in oral

reading accuracy and gained a moan of 7 months in comprehension, on the

Gilmore Oral Reading Tost (Gilmore and Gilmore 1968). The control group

gained a moan of 3 months in both areas.

In another study,. Christophorsen, Davis and Wblf (1971) produced

evon more promising resUlts. The same procedures were used in the stu4y

although a different sot of materials (SRA Comprehensive Reading Series)

was used. After approximately the same amount of remediation (14 hors),

the tutored students gained a moan of 1,7 years in oral reading accuracy

and 1,6 years in comprehension (Gilmore and Glar-or4, op. cit.) The non-

tutored students gained a moan of 6 months in accuracy and receded a moan

of 1.2 years in comprohonsion.

In a latest study of ChristophersOn Davis and Wblf (in press) tha

E,.,otting was a parochial school in Kansas City* Kansaa, and paraprofessional.

ronor
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""[..

tutors tutorod disadvantagod children from tho area, Tho.rcading

mate:rials woro tho SIZA Comprohonsivo Reading Serios again; howoor,

two groups oach containing tutored and non-tutored children woro.examinod,

In this study tho tutored students in group 1 gained a moan of',2,0 years

in oral reading accuracy and a moan of 3,3 yoars in comprohension (Gilmore

et1 a1,) The non-tutored students in group 1 gained nothing in accuracy

and gainod a moan of 1,6 years in comprehension, .In group 2, tho tutored

students gained 1,4 years in accuracy and 2,0 yoars in comprehension,

while their controls gainod nothing in accuracy and gained 9 months in

comprohonsion. (Gilmore et.al.)

The presont study is essontially a replication of the one just cited,

except that only one group was tutored, and the roading materials were

'changcd,

Methods

Settin7

Eight children waro chosen by the school principal for tutoring

because he felt they were undorachieving in school, Six of these children

were found to havo reading abilities which wore equal to or lower than

thoir grade equivalent in school from the achievement tests administered

to them at the start of the study, Three of those children were randomly

solectcd to be tutorod; the throe who woro not tutored remained as controls.

Ifte7-4,n1s

The reading matorials used were tho Spocific Skills Serios by Barnell,

'Loft, Inc, Example Irshows level "C" of "Following Directions".

child was instructed to road the diroctions and the quostions, Example 2

shows lovel "C" of "Locating tho Answor", In,:6order to Show it on one pago,

The
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DIRECTIONS

This tells how to play Circle Ball. Make a big circle. One

player gets in the .center. The other players try to hit him with

the ball. When the player in the center gets hit, he goes out. The

player who threw the.ball takes his place in the center. He stays

in until he is hit. The game goes on in this way.

1. This tells how to play

(A) Fast Ball
(B) Circle Ball

.(C) Wall Ball

2. One player gets in the middle of the

(A) net
(B) circle
(C) wagon

1

3. The other players try to hit him with a

(A) stick
(B) ball
(C) penny

4. L.' the one in the center is hit, he must 7

(A) play football
(B). go out
(C) get in the middle .

EXA MPLE 1.
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n \ ") SH E LT L.' EVERYWH ER E.

(A) Sheiterr, in other countries are often quite difTerent fromi

the shelters in our own country. (13) The houses of far-off lands
are sometimes made of strange materials. (C) Sometimes they

are built in a different way. (D) They may even be lound in
places where most of us would never think of living'.

(E) In the cold North the Eskimos build their houses out
of stone and earth. (F) In the winter when Eskimos go on
hunting trips, they make another kind of house. (G) They make
it out o snow. (H) It is called an igloo. (1) Snow is the only
building ---,tori-.1 they have in tho winter.

(J) People who live in warm countries often make houses
out of grass. (K) Grass houses are easy to make and comfortable
to live in, (L) Sometimes these grass houses are built on the

,44;yound. (M) Sometimes they are built in tree.;.;.

Uni:: No. 25 QUESTIONS

.1. Are shelters in other countries different from.ours?
Sentence (A) (3) (C)

.2. Who builds houses out, of stone and earth?
Sentence. (d) (D) (E)

3. What is a house of snow called?
Sentence (F) (G) (H)

A rc );01.11te8 OlLny to IIIILltu?

*Sentence (1)

5. Can grass houses he built in trees?
woo

EXAM-PLE 2

.

II



the story socUon and the question page woro cut in half. Each story

had 10 questions about it,

Exsmple 3 shows level "C" of "Using the Context". Tho children woro

instructed to read all of the sontoncos and thon the word .choicos before

filling in the blanks,

In addition, two Panasonic portable cassette tape recorders (model

no, RC.-209 das) wero used,

Each'student was removed from his class and taken to a previously

designated room in the school which was equipped for tho tutoring sessions.

Tho child sat in a dosk-chair with the tutor neXt to him, The tutor-
remotely operatod a counter which was visible to the child, to either

add or subtract points, The student was instructed to road all of the

material (stories and questions) aloud. In this case, threo skilli (or

workbooks) were being tutored, They were: Following Directions, Locating

the Answer and Using the Context.

When tho child road a sentonce, question, or answer, he was awarded'

one point, Following each error the child lost three points, and was

instructed to correct tho mistake, This correction'coUld be in the form

of correctly pronouncing a. word or sentenco, or finding tho right

answer, After the studont had correCted his mistake, he was awarded one

point and praised by the tutor, Common examples of tutor praise aro:

"That f rtorrect", "That's right" and "That's Very good,"- The dofinition

cf cr orrors followor Gilmoro and Gilmore (1968) except that

hesitations were not countod as errors, That is, mispronounciations,

repetitions and omissions of words would bo considered as errors,

Hesitations- wore not, in an effort to oncourago the sounding out of words,

2 9 5



UnR. 1\:O. *7)5

Ish:;ncl the strangest places to hide. One small fish swims
right into 1s mother's mouth! Gut he (1) when the
danger has (2)

1. (a) cook's

2, (a) passed

(b) rings

(b) take

(c) comes

(c) toys

(d) eads

(d) step

A cat will often find its way ii.ome from a great distance.
One cat traveled two hundred miles to come (3) to its It won':
owner. Cats have a good sense of (4) . (13)

3. (a) send (b) write . (c) back (d) away 13. (a)
. .

4. (a) rain (b) sat (c) direction (d) money 14. (a)

Toy soldiers have been the playthings of children for many
years. Long, long ago toy soldiers were (5) in armor just
like the (3) soldiers of that time.

5. (a) let

6. (a) real

(b) dressed

(b) cat

(c) side

(c) cookie

(d) last

(d) hungry

rno.,.

Ditt. ,

(15)
begins -

15..(a) ;,

16. (a ;

Did you know that your name means something? Alice .

means "truth," Peter means "a rock," and Charles means "strong." if yon
Find out what your (7) means. Ask your (8) . It wiU

'7 (a) '.,-zouse (b) toy

(b) wagon

(c) look

(c) teacher

,(d) name

(d) cow

An ant can lift things fifty times its own weight. If you
could lift something fifty times your weight, you could lift a car.
The ant may be (9) , but he is very (10)

9 (,-.1.)

10. (a) lost

(b) fat

(b) snow

(c) fast

(c) strong

EXILI.2LE 3

(d) small

(d) hide

17. (a)

18. (a)

not, pl:ly ;;!

(20) .

10. (a) :vim

20. (a) 1.4.6,



'611:1le the tutor was listening to the child road andawzding or

penalizing points she was aII,o making a pomanont record of tho child's

readin;::. That is, on a specific form, she marked whether oach sentence

was read correctly or incorrectly, This shoot was used later to compute

tho child's sentence accuracy for tho day. (See Example,4)

Tho child was given an answer shoot at the start of oach session.

The accuracy of his written amwors was also computod. (Soo Examplo 5)

'This and the sentence shoot were then placed in tho child's foldor, If

the child averaged atleast 83% accuracy for three consecutive days, he

was advanced to t.,:o noxt lovol in difficulty in the workbooks. This was

based on the assumption that if the child naintainod a high percent

(above 83) of answer accuracy, he) coUld be considered compotont

in that levol and roady to moyc on to a more difficult level, Onco a

week the supervisor charted tho data on a graph as a measure of the child's

progress,

Each day the studont was tutorod for approximatoly 20 minutes,

Im:.::ediately after the tutoring the child could exchange his points for

noney. Tho rate of points to ponnios varied with each skill depending

upon tha loyal of difficulty. For examplo, during the tutoring of

"Following Directions", all the children wore ablo to read more (8-10 pages)

than they could during "Locating the Answor".(1-11 pages). In order to

kc.ep the child's earnings consistant through the study, it was necessary

to chance tho ratio of points to pennies, During "Following Directions"

the ratio was 4 points/penny, During the remaining two workbooks the:

ratio was 3 points/penny. On the average, the children A^,.nod between

twenty and fifty cents daily.

29'7
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;:ach studont wx; tUtoru(l for 27-2) this umow-iteC. to 10

hour of romodiation, Sinco thoro wero boing tutored, wo

tutorod the studont, :or :,1!Qroximato1y 9 suosions on ouch skill,

foro any remediation was begun, oach student was civon a battery

of to6ts, The tosto consistod of; tho California Achiovomont Tost (form W),

Oilmoro Oral Reading Tost (form C), and a tost thu oxpt;:eimontor com-

pesocl from the workbooks, Since thoro woro edx lovols in oach of the throe

wor::books, we cheso one unit (47) froM oach loyal of tho throo workbooks

for tho pre-test, Tho scoros from these tosts wore thon avoragod for oach

group, A comparison of tho tutored and non-tutored croups could bo mado

to assoss tho improvement of oach, The scoros from those skills tosts

also dotorminod tho levol of difficulty that tho child would bogin in the

next tutoring skill, For oxamplo, if the child scorod 100, 100, 100, 75,

75, 60 on tho test lovols A-F respectively, ho would bo started on lova .

"C" for hat skill,

After "Following Directions was complotod, all six studonts wore

givon another skills tost--this tost was composed of all units #48,

Aftor "Locating the Answor" was completed, all .six studonts wore givon

a skills test composod of all units ,/i49,

Aftor "Using the Context" was completed, all six studonts woro givon

a skills test composed of all the last units(r50) in addition to the

California Achicvement Test (form X) dnd tho. Gilmore Gral Reading Test

(form D), Tho differonces in those scores dotorninod how much the childN:en

in each 'group improved, and which group made tho most significant changes.
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Results

There wore 22 reli,*ility &o.ock. done on intorobservor reliability.

..The percentage of agroomont ranged botwoon 80 and 100% with a moan of

Tho tutors porformod tho chocks daily after tho tutoring was completed,

The checks consistod of listoning to tho tapo, and scoring tho sontonco

accu.r,..cy of tho child as if the listoner wore the tutor, That is, if tho

listener thought tho sontonco was road correctly, it woUld bo scorod as

.

correct on a scparate sentenco accuracy shoot rogardless of how tho tutor

reaeted to tho sontonco. The roliabilities consisted of scoring only the

the sentonces that tho child road; no answors were included, Approximately

38%of the sessions wore choson for roliability chocks. Reliability was

computod by dividing the number of aggroements by the number of agree-

ments plu.e. disagreements and mUltiplying by 100,

Tho first subjoct, i.ako, was in the fourth grade. He was believed

to be undorachioving in class; howovor, his pre-test achievement test scoros

were very good, He tested at grade lovel 4,2 on both componants of the

Gilmoro Oral Rcading Test and At 6.0 years on the "Total" score of the

C,74fornia Achievement Tost, According to the data presonted in Kgure 1,

4

::4kevs-mezin -sordantf-ensxer accuracy was 78%. Under each workbook,

.-ae mean percent of answer aderacywAs: .)$8;,7 for Following Directions,

645 for Locating the Answor and 82 for Using the Context. According to

data prosonted in Piguro 2, Zike's moan porcent of overall sontonco

accuracy was 93, His sentence accuracy in tho workbooks wass 97% for

Following Directions, 84% for Locating tho Answor and-97% for Using the

ConteNt,

Tho second subject, Barbara, was in tho oighth grade. Sho was selected

for the program bocauso hor roading abilitios were so poor; on a pre-tost
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of tIle Gilmore Orol Roading Tost, sho scored a grAdo equivaloncy'of

2,9 yoars on accuracy and 3,8 years on comprehension,

Barbara had the highest answer accuracy of the group, with a mean

of 90. According to Figure 1, on the individual workbooks she maintained

a hii level of answer accuracy with:-a moan of 87% for Following Directions,

93::, for Locating the .Answer and 91% for Using the Context, According tO

17'2-.1 2, her mean percent of sentence accuracy was 91% for Following

Direetions, 92:.!, for Locating tho Answer and 94% for- Using the Context.

Barbara rlaintainod an overall mean of 92% for sentence accuracy,

Tne last subject was Randy, a fifth grade boy. He had been enrolled

in a similar reading program during the previous summer, but had a very

poor attendance record, the experimenter had a little difficulty

in getting Randy to come for the tutoring, his.attendance during this

study was flawless,

Figure 1 L...:1cates that Randy's answer accuracy had a mean percent

of 87;::, Under the separate workbooks, his answer accuracy for Following

Directions, Locating the Answer and Using the Context. had 'a mean percent

o' 87%, and 82% respectively, Figure 2 represents Randy's means of

sentenceaceurav, which were 94, 90% and 88% respectively, Randy's

overall mean of sentence accuracy was 91%,

All three ohildren maintained a high level of accuracy on answers

sentences, On particular tutoring sessions the accuracy may have

fallen, but in only ono instance was a child's mean percent of accuracy

below 82,

comparison of the skills tests scores-between the tutored and

non-tutored subjects is shown in Table 1, The'test scores in boxes
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lnsort Tablo I hero

are these tost scores which show any increaso in the seoros of tho

tutored subjects after ttoring on that particular workbook had coased.

After tutoring on Following Diroctions was completcd,tho tutored group

Had a mean score that was 18 points highor than tho control group, After

Loc.:tin: the Answer was finished:the oxporimontal group tested .an average

of 13 points above the control group. Finally, .4:tor tutoring Using

the Context, the tutored subjects' scores avoragod 17 points highor than

than the controls. These scores aro focused on in Table II,.bolow,

Insort Table li here

As Table III indicates, tho tutorod subjects :improved 2,8 years

Insort Table III here

over their controls on the accuracy componant of the Gilmore Oral Reading',

Less significant are the comparisons of the California Achievement

Test scores, Whilo the oxporimental subjects made no noticeable changes,

tHe control subjccts' scores also remained someWhat constant on the "Total"

score, Tno T-test, a test for the statistical significance of tho results,

proved them to be "not significant",

aiscussion

In comparison with the results yioldod from previous studies, the

present research indicates an incroaSo of atloast ono year over any Of

the previous resoarch (Christophorson, ot.al 1970, 1970, 1971), Pin-

peinting why the gains woro so much higher is difficult, Thoro are many

influences we may rulo out, but there is still.no definite answer.
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Test

Test II

Table t

Xean Percent Corroct on Skills Tests

Non-tutored

Follow Locate Using Follow Locate Using

Directions Answer Context Directions ' Answer Context'

88

LLi

92

74- 80 88 .53

.79 58 1631 67

1 581 81 76 j45

67

62

514.

6i Li 62 .51 F5-c-7,
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Table 11

OonparisOn of Xcan Test Scores After'Specific Tutoring

illtorod Non-tutored

,Follow Liroctions 91 63 .

Locatf:ng the .,!.nswar . 58 45

Using tho Context .87 50 .



Table III

Moan Ga5.11 in Years

Pro- to Post-test Scores

Tutored

California Achievement Test

Non-tutorod

Vocabulary + .1 +1.1 ns

Con2re1iension

Total

- .3 . .4 as..

ns

Gilmore

Accuracy +3.4. 4. .6

Com2rahonsion +1.8 +1.5
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tutoring procedures wero oxactly tho same as in previous research, h0

setting as also the same, and the tutors seemed to porform equally well. .

Ths loaves two variables: the reading materials and tho subjects wo

solocted. Tho only wcLy to eliminate one or both of these variablos would

be to replicate the study using different subjects and tho same materials.

also four other skills in the 3arnoil, Loft series that

we did not tutor. They are: Getting the Facts, Wbrking with Sounds,

Drawing Conclusions and Getting the iai.n idea. Those skills, combined

with sons that were tutored, or loft alono, could also produce interesting

results.

In the skills tests given intermittently dUring the tutoring, the

tutored sub:;ects scored significantly higher than their controls. This

verifies that the tutoring had Sbme effect on the learning of those ski1is,

The California Achievement Test scores are slightly lower, though not

significantly, than in previous research. Tho Ttests proved these

gains were not signiJacanu, However, it is exceedingly aifliculu uo got

statistical significance with only three subjects in each group.

There are at least two variables which we could manipulate for furthor

research, in addition to those already mentioned. One is the lengt

of time spent on each skill. Ten fewer sessions equals approximately

three hours of remediation. Considering tho results obtained after such

a c.-.ort period of timo, increasing the.numborisossions per skill could

conceivably have a profound effoct upon tho tosting results.

a plan for furhter research, I would suggest (a) keeping the

same skills and lengthening tho number of sessions per skill to 20 seisions

or until the end of levol"F" is reached, and (b) changing ono skill, for

exam;:le Using the Context to Gotting_the plain Idea Or Finding tho'Frots
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koc,-, 311 otlior coditions constant. 'IV systemtic

:oc-2,111.cations (.5:Lea Lan, 1960) of tho study, it ill bo possible to finca

coinst-ions pl-od12:co tho nost offoctivo ro:r.cdation.
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Paprofoszonals ,4,-1
l'uvorinr- Re,1

d

Edward R. Christopherson, Kathryn S. English, Katherine. A. Fischer

.Gwynne L. Galecki, Joan A. Larkin, and Michael J. Davis

The reading ability of elementary school cl-Z1dren.is a

topic of groat concern today. Researchers ana edAlcators are

confronted with a two-fold problem: structure early childhood

edcation so as to maximize each child's reading 'skills and

provide effective remedial techniques for those chilaren who

have already acquired substantial reading deficits. We have

chosen to carry out research on this second alternative --

remedial techniques -- and for our student population we.have

gone to the Lutheran Church of Our Savior School in Kansas City,

Xansas. Acentralproblem..e-- urau of defining adequate

readin7 -oerformance_
111111.1101, has been vigorously approached by the

reading achievement test constructors. The assessment of a

--ve- child's reading performance is Usualiy done with these

achievement tests. The design of an effective remedial reading

program might Profitably be directed at improving skills defined

oy the achievement test as imPo'-tant.

Two skills which are common to the achievement test situation

to the classroom, and to a variety of tutOrial situations are

answering,multiple-choice'questions following paragraph reading

tcrials and oral reading. A tutoring procedure has been de-

velo2ed (Christopherson, Davis and Wolf, 1970, 1971), using

commercially available reading materi!als (SRA CoLprehensive

.cg Series), which maintains the accuracy of:an individual

multiple-choice answers while hp progresses through in-

creasingly more difficult reading materials. 3 1 3

-1z); L4 &:')./..czy cc,



'Each student is

Ttorr .?.r.oceaures

seated L. a small room in front of a desk

upon which a counter is mounted. vuuy.A.

the counter to either add or suetraet points'.

can remotely operate

re-

cuired to read all of-the materials (stories and questions) aloud.'

_Pollowing each correctly read sentence, a point is added to the

student's counter. Following each error; three points are sub-

the tutor indicates and corrects the error, and the-

student is instructed to repeat the sentence. Definition of oral

errors follows Gilmore and Gilmore (1968) except t^at

hesitations are not counted as errors.

Following the correct reading of a question and answers the.

student writes an answer. -Following each correct answer, .a point

is added to the counter, and the student is advanced to a new.

cuestion or story. Following each.incorrect answer, three poinus

are subtracted, and the student is instructed.to azIswer the ques-

tion again. 0
Each day, each student is tutored for approximately 20 mia-

utes. Following the tutoring the student exchanges his points

for money at the sate of one cent for each point.
1

Tutors

_This program relies on paraprofessional tutors to do all of

-rase remediation. These.tutorS have all been junior and.senior

nursing students from the University of Kansas Medical Center .

aining the tutors is an essential part of the program. The tutors

are first instructed in the use of the materiali-and they are given :

practice in seating the student, preparing answer sheets, and check-

ing answers. They aze than. civon definitions of:the various types
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of-oral reading errors. When they understand how to mark the

:cord hey pracu.Lce tutoring in a Tole pl3ying situation,

';Nlith an ey:)erienced
tutor acting as a student. Iinally, they

begin tutoring students under close supervisions they improve,

uaey are supervised more intermittently. So far,: each new tutor

has been able to tutor correctly'after only a few hours of train-

ins ana close supervision. These tutors 'can'use:the procedures

and materials very effectively uo maintain accurate oral reading

and answering of questions by the stdent. An e:tremely important

as-6ect of this program was the inclusion of occasional reliability

cllec;ks. Each time that a student was tutored a tape recording was

made. A second tutor listened to the tape recording and recorded

:the accuracy of oral reading. Agreement on the accuracy of oral

reading was then determined between the data from the original

.tuto-ing and the data gathered from the tape recording,.to provide

'aa.indication of the reliability of u.e tutoring.:

Testing

Simce it is important that the reading improvement-be evident

outside the.tutoring,room as well, we also measured the students'

-
-reading with standardized reading achievement tests..

.
We administered a battery of.tests prior to and following 12-

weeks of.tutering. At the same times we tested non-tutored studeats.

Cu- battery included the,Gilmore Oral Reading Test and the .Metro-

pclitan z-,"g Test. AKS Table 1 shows, the'results were quite

premising. On all tests the tutored'students improved more thall

the non-tutored students.
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Gilmore Oral

Accuracy
Comprehension

Word Knowledge
Reading

TAI37,7. 1.

Xcan Gain in Years

Pretest to Post test

Tutored

+ 1.6

Nontutored

1.2

;

+ 1.2 : O
.+ .9

Perhaps as important as any cf our other results to date

is discovery that paraprofessionals, with little training,

.dan be effective tutors. In a similar program that.we are con

ducting in a low income area of Kansas City, we are using high

students, in the Neighborhood Youth.Corps program, as

c. The use of paraprofessionals as tutors provides aa

effeczive zethed which is p:.actical

and program expernso.

t

te.7421nS of.p.12ofessiona
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'Footnote

This research was supported by grants from the National .

Coordinating Center, National Program on Early Childhooa

Education (020-3-7-070?06-3118) and from the 'National

institute for Child Health and Human Development (HD 03144-03)0

and Public Health Sorvice (NU-00312).
;

:Programs of this nature are iMpossible without the.active

support of school principals like Mx. Paul Walters, Lutheran

Church of Our Savior School, Kansas City, Kansas. .
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A. Introiauctio

n:anual is a conalete doscrir)tion of tl.ie tocnioues

and -1:-eccdures for estLbic...lin and mintaininc a rccodial

rcldin;; patternd 7.ftor ne Juniper Cardons Readins

o.7.. Me procedures =2e, oriinally developed in a

7):,:.o1Tr in a incone federal 17.ou3in: pre6ect (privlarily

have since been re7plicated at ne Tinivprsity of

KanSc.s Conter, Cildren's Re%::.bilitation Unit, and at

the Luteran Church of Our Savior Sc'000l in Kansas City, Kansas.

Ldditional preliminary wor was conducted at Grant Elementary

2.;chool in Kansas City, Kansas.

contr4butod to tile develo-oment of

this 1:,anual (:-T1C.;:.3 D. 2ar:,-,,f

;Susan :.:. Rainey, and Carolyn N. Voss. W4t',-,.out their

contril:utions this manual surel7 would never have been cor...leted.
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prosra rhoule; be Out in a rolL.,tivel;!

riuict .Locuss at iNprovinc roc.inn

skill, t:-.0 are must cale: the child to cai:ce-,-.1trto en

o is oin. 'Foy! this ro..:sson it is necessLxy to septe

tuto c-Ald othe:c tutorin cou-sle.

Sopar.,2.tinE; coulcs present a probler.) for

suervf_sion. It would aelo sreatly to have the area

wita a 7.:'.onitorin:: systen) such as an interco71 or one

wy :1-,irrol.s. It is essential hat the supervisor be abe to

oar how tl-ie tutorini.1,- is boin done. Tc.).)e recorderr

can also -oo used. If none of tl:ese aro possible, siLlpl.;,:

u_..

.to be esont durin: the tutorin: sessions,

Witin tlo desisnated tutorinz, c:_ea, a table and c'rlc,ir

s':,ouir.1 be provided for ci.i.ct anC! tutor. An eversied cliphocd

cnoufa to laold the readin z.:aterica on one side and pa-e:,:'s

(orl sh-leets) on t':le other side may be used by -ne tutor.

If ;,1 tape recorder is to ":;° used, electrical outlets and a place

to sot the recorder ;:snd s::_ould he near by.

Tao nuper of tutorin:: areas or roes needed will depend

on th:o nu::Iher of tutors. tutor s:-..oula 'nave hais or 'sler ovm

central work aroc:, where m.7.terials can be kest, is also

useful for disnersin77 roinforca2ents and as a work area for tl-le

tutor ihen calculatin;: 7=eentacez. Tf Possible this rooa shoul:1

t1-.1e tutarin aeas. It is also ac:visable to

s--;arate c17,ildron waitinc7 to be tutoroC, will not

are boin,-; tutored..
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C. 0!

nis v:ith te two c];ills,

nra (i.e. c:.uction answerin), r,r.y

uao6. must include; 1) aterir:..1 (stories) c:c.% be

2) concorninL. to

:c. 's 1 1 ,i.,

te to use in nat cuestions and answers are

Lultiple choice c.uestions are preferred duo to the

cao of Lrinr; this typo ol answers. In some cases, the mate-

need to be modified in order to achieve a sufficient.

nuL.ber of coice c-uestiene. Open ended (3uestions nre

'J:asuitable for program. rlhe Barnall-Loft series, for ex-

cont:iins only multir)le choice cuestions. The lenc.7,tb of

sor.:e Of their stories will need to be shortened in order to 'nave

te in t'_10 session for the questions. Nost modifications'in

both these materials are relatively easy and not.too time con-

S

The most important point in choosing reading materials is

that the materials must be.categorised according to either grcsde

love' or 3-c . 1.J_c) Is necessary in order to ascertain the de-

re.e. of difficulty of each story and to provide a means of in-

cre.-sinr: the level of 6.4.-Meulty as a child's skills improve.

It is also important that the lowest level in the series is at

lest ono grade level below t'c.:e lowest grade score a cild re-

ceives on the pre-test. .202e:.:aple, in the pilot program all

children could read at the 3.0 level and were started an 2.0

level stories,As lon as the materials you choose meet these

reouiroments they will be apl)licable to this tutoring program.
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This Re:dedial Reding Pro[:r:lm is d.oci;:ned for students

who ::ad at least the 3.0 level, that is students who have

'basic readin skills.

Before any tutoring is begun, the Aildren should be civen

a battery of reading achievement tests. Our pre-testing includ-

od the Eetropolitan Reading

ornia Achievement Test, and

These tests have been found

readin:; al)ility and seem to

Achievement Test (MAT), the Calif-

the Gates-NcGinitie Readins Test.

to be useful indicators of a child's

correlate with the levels of the

standardised reading materials. The pre-test scoros arc also

used to :easure the aount of improvement a child has achieved

w"Aen coarod to the scores on the post-tests (using the same

testinj; battery) after the tutoring is cospleted.

The criteria for selecting children is as follows.

1) scores in nre-test of no less than a 3.0 reading level

(many commercially avalable materials thot are graded

would be too difficult for children testins below this

level).

2) scores no hic--Her than one year above the child's crade

in school. (Fo-^ e=mnie: a clAld testinc; at tbe 5.0

Thvol vfho 4s in the 4th =ado probably colild not benefit

as :.luch fy:om the program and should not be tutoreci).

3) no major speech DIpediments.

4.) vision

a, laeses ,u,u be worr d,),"4-g tutoring if they hve

been prescribed.
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not cluo to poo:..

bC beon eclectd it

of

in t:cainin:; .

:::Lso, it is essontil

be ' Y:=0 tCr.;t:7,1

s'.3ets and level s'.:cots aro kort.

a:f.e z-,ble to :::ocy) acc=te :,:oconis of -',-;7-e tutor-

.ThIders in alobetic:..1

:
cbinot will decre:7.ze possibiait:7 of 1:!.3r.

1,7/3

:.ust be ::.:::=5ed witla a student cow7

c:r.d co':.) for oc..1 in o3 101:01. r721--'1

before tuto.2in:: e;;ins. sentence of

te rust bo n1;.:red and Lnser written beside tl-:c

7.1ere coo 'z:o7:!?1

Do -.7now ,21.11::.t it

Of course, :,-our nae is i:::::=tant

Sa= o ou '.-iecause it ::.ens

not t1..e boz na.::t door

spocil
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LEVEL :-.;HE'T

tuccnt is on Level

ro:;3. oat e:,.c.:-..stry in colav.n 1 aft:r, it Viien coln 1 L3
104, strt usinL. t. storie:,:. in 2. If a story i3 out, pick

netl._c;r fro7, that level. a.] SUill] TO CHLICH T C=LD's 6.720n:
IA/EL

1 1 1

2 2 2

3 3 3

. .

.
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to t_e reom session bc,7:nS.

usuall last 20-30 minutr,s. 7,3o not tutor for :ore tl:an 30

rr:nutes. watch, clock Or stopwatch should he usQ;d to ensure

that sessions do not e::cced the -:;.0 :.inute limit.

Oral Reading

. Students road stories and questions aloud.

P. If an entire sentence is read with no mistakes

the tutor c7i.ves the student one point or chipa74

circles the corresponding number on the oral

readin( sheet.

5. If the student makes a mistu,ke in reading aloud,

the tutor, immediately at the time of the error,

subtracts 3 points or chips, slashes (/) through

the corresponding number on the oral reading

sheet, and corrects the student.

Tvnr,s of errors and correctic.ns

a) if the student mispronounces a word, the tutor

can help him sound out the word and then say

u.le word is Repeat the word." After

the child -.-eoeat: the word the tutor should have

him reread that sen,,e.-ce.

b) if the student repeats a word the tutor should.

say, "you re'.::eated the word ReaE the

senuence

c) if the stuent ()faits a word the tutor s.r.,ould say,

":you le't out the word Read the sentence

ove-r."

332



the stf.ent dc a word t17.tor

wor is not in the sentence. 2e..:td

to sentence

o) if to studont hosittes for :lore than ';,C) seconds

the tv,tor shouId 7.1ein hira scv,nd out the word and

thon say, tll.at word is repea,.. ,ae

rope::ts the word he F::-.ould then

roroaa the sentence.

-) i the so-u,,nu skie - line or sontol-"be t:lo tutor

sou7d say, n.,rou si:j=)ed a lino (or sentence).

ilave co ,D.7..ch to tho pro-7,er 1)lace.

:"7 .n.7?

recor4d on t7le oral ren,din sh9et at t'iis time he-

cau::s alread7 7.ae an e=or c.nd t17!.at n=her re-

iaLa slashed It is im7)c:?tant that all errors he cor-

rectc.d .::.e,i;arlosS of how many times a child must rerec,d a sen-

tence boforn znttins it correct. slIcro]d F,lso ho

c26 te nnd o2 a sto:7 or a-''ter a, difficult word or sentonce

:720%a correctly for .:dclit:.0T-JJ fooelbr:n

2.ftor no stuLlent has re.Ild t:-,e story 1-,e ton recls the

ff_rst and =ue:::s th cuestion. The Procedure for'

:3rc is as follows:

1) te student should wr4to his answe..7 on the a=o77.r'atn

on the -.s.nswer sheet and.tilan say it aloud. If

says t17.c ansuo:. hit 0.oes not write it, the

tutor snou-o_ jus,

333
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count until its s'zleet.

is ,;:ritte:7.. it cannot to

:ltudent ,:r.-2itos a co=ct (T.nswor tl?.e tutor T-../.:.(Th

- C.
-; 1-7 0.

t: 1? LI r -

doinE; woU tody, " thin

tells stuf,ont correct. Ma student t:-Ion i;oos

on to te noxt

dif stuont w:17ites o.n inccrxoct ums,ser tuto su3 -

t2c:ct.:; -,(7)oints or c7:_i-os, L72.170510 child feodback sucii

as "tt's incorrct," ancl ti-_on instructs t.:,o child to

no co=oct ans,:!e7:. is is done by t1.7.e oirr

to :.:31ts about soetinE is

swo:oeC he sto7'y h.e tutor instructs

to o ,1)c7..: in r:tor7 (a re-;:er bach) and find

sentence t.:5 -2.nsv!err; t17.0. cuestion. 'f:Ion no stude-.7t

7ars found it lie is non instructed to put 1-,is

on I, (Jo_tu). ais can be

ho stuent look fox eac:: answor

nctive and s;.:y tlIc:t it's not ttero or point

it out ana ro...d it.

b . 7f t-r.e cuostion ashs 02:7= :7.1torntivos

fn viith no story t:-.e tutor instructs t".7o studot

to zo bac:- to hc sc.::ç =.d. -out his fine7: on one of

a7.to=tives, 7.71is fin;:er on it and

tilon fincl ..;:torntivec,red tem, hen ar=cr.

3 3 4



5

c. If te clucton wat t se.:2y is 7:!Zn:'.:,, about

tutc.r instructs to st-,:ent to, il;o to tllo

story, find ,17 r;c,ntences ta 2irst alter-

nat-;ve, Lnd count to:r.. 'his fs done

each altornat've. Usu.:111y no alternative w7.1ich 'nas

u-- concernin it in the story fs

main i(.o.a.

These are en1:: e:.[=loo of cuestions fnd tutor res,ponsos.

Hinortnt 7)01nts aro:

1) the tutor instructs t'ne stuC.ent to 7o to t7..e

cma co- L.ne corroct r..nswer.

7)) c stud^nt -:7.oints, it out wit'n fin:ar.

7,

aloud.

1) t-ae tutor te 2or ne correct res..)onse

)k.J.2.::0 02

';!--,-.Len a child 1-,as answered incorrectly the first tine ti:le

on the ansuer sheet ne:.:t answer is =it-

to on the ?he stufLet should

5o allowed to er!-.rso uhat's ':-,een written. 72 t'ne

second answer was incorrect ha woulc: be tutored the sae as far

incorrect first res=co and t'ne t'nfrd answer would bc writ-

Ot-10.72 t':Yo ansliers. :rhis is necessary for deter-

answerofa correctly and incorrectly.

,

2 b (1 incorrect res.00nso)

3 c

4 b c a (2 incorrect responses)
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ne

of -3oints or tho child e:,rned

3-oin.7o:f.co.;:ent. nen usins points and money, we

found r-:fter tho wore usd to t7-.e system, three

Denny usua7=ly carnod thombetween 50 cents and one

dollar De- day. arbit=y ar:,ount of 25 cents was oarnod ro-

ardless of the nuz,bor of -points. set minimum that is earned

w1-.ether it is money or c=dy will 'nelp decrease discouragement

and 2aintain attendance. Aft,,r the claild has received tl-.'e

reinforcomont he can then be returned to class or allowed to go

ho=.

T:lust then add 1.17) tl:o correct number of sentences

ror;d, fiLure tho 7Dorcentae, and record tl:is inforrilation on nzLt

and 'on tile session shoot in the folder (See Figuro 5). 4.

also done win the arsl:Te,- s'oeet (See Figure 4). All percontses

are calculated by dividing the number of correct responses by t'f...e

total number and multiplying by 100. The sheets are then ready

to be checked by the supervisor.

A 5 minute break* is t:aen allowed tlne tutor before beginnin

nel:t child.

nnd

.

Gra7)%lins may bo done by t-ro tutor w'.10 tutored to cild but

it is 7=7.-..a17;s loss confusins if done by a -,)erson selected and

trained for this bob. 2.0t tlle percentage Of sentences road co:?-

ectly and ne porcente of correct answers are =apl-,od (See

:70WOVC-21 it is orT-: the o C con?ec.!:

-nat dete=ines viT:en a cild is cycled. .Circling in red ink,
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acved
a is -;y3

c7icled to t-.7.0 hiE27er

13vol when cc..7=d a sco:20 of

02 abovo on his cnswers for ti...reo

",:i-on the 0: is :feady to be cyclod on t".-e session,

folder L11::: c]7.anGos te lovol on

s's_ot and s:Dssion -1 -,-

of c=;:-.'o-r. on C.C. love' t_-.-.)ed to tb.c ftont of

filo cab: t 11-.c:oc. folders :-.re 1:ept is also useful as a

to t-z.e

--a C,C1. 3e ao.le

c-rildren tuL7ored at ne col;roct level.

:-LeinThrc,-)::ient in ne fo= of -.point counters, cric::et

3lic":2-2s, tolzens (7.)eer ps) se7.-ve cs iiLmeto

'r.ed-oac2: 1/4") .2oints or c.c.ips can t7:,.on be

.:::::c7J.7ncied for suo.:1 as r]onc or cardy,

readin perfos.mance and re1a:,:.

reinforent contint;ont on Loci=ao)

I -,)oint is :ivon for correct response and :5 Doin':c

reed for eac:: rinforcoont fo:o

oc.n also o utz,d to mrdntain

C...100. It ir; w:--to-ior is

o re:'..n.l'orceellt is doci=ble.to cl-ildren. In ora,:7.? t'iat

'



101

tokens, or.clic-::s can 1d up feed,.-)ac]:

.
.L Doi:e r11)^ "."Y;- - -

::::7) correct resp:srnd tal:on out for errors.

trieLl -subtract countes cn ec,sily be used if avail-

able. c:lso f=cr:'t77.

'for cerroct responses 77)f_20a V:ith the clic:: or tolzen Cori Caso

F. of '.2il:C;C.=

is started an e::)lantion of tl:e job. nt-

ten instructiu.,_s of te tutorin proccduros (r,nd ti-:e job descrip-

tion can ten be handed out. The tUtors are civen to read

ocej:.ures and t17,en asked if tey :aave any cuestions. 2ven

"--- no ou3;.0,, '.aelpful to read over

fnstructions t'.*.e tutors.

O -.1
-.. .L; u7.e tutorins ecui=ent (tanr, re-

corsfiers, 5a,7;e5, e.,c) auC.. une localaon of the s-Gor-

ios and data she'ets. After t2:7.e-,7 are shown where t'ne mc%terialz

supplies are 17.02t, they a:ze_asl:ed tc: set up the materials

,o_Lnci, to tu,A_or a ch-ild.

:ext, tutors are acke to tutor the supervisor as if

t":lo were tUtorini:: a child (See Mtorin;7; Procedures). The

sup=viso -.)rovides iminedite feedbac7-: as to how the tutor is

dein f7 res.oect to the awin7.- or penalizin of no7:cnts, praiso,

coctins readin er370.22 and incorrect answers, and mar'.::Inr'.

t'he sonte-:Ico L;.ccurac:7 soets.

1:11en t7,e supervisor is conident the tutor 1.:z-.smastered

thr, uto:2in: nrocedu-:_.es, the dtc. sileet calculations are .
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umaaIly e::::)1::,ntion of 1-.ow to

use [; c:..lculctor (i2 there is one). L. cc,lculator is

zocuro t1.7_eor

The tutor n.lust be s.::o.;:n 1:ow to c3unt u7.2 incorrect

sentc-2ces. mo percont of correctly road sentences,

1.1u- of correctl-; roaa cant-noes is .divieCi by te total

n='.Der of sentences c:.nd multiplied b: rr C.7.71:tes

to correct r.nd incorrect cxwc=. Any czlestion w:lich was an-

swerof, incorrectly least once, is considered incorrect.

r,orcent of cuestions answered correctly is obtained by dividin

=bor of corroct answers by t1.-..e total numbr of cues"iun.,;

answered and multiDlyinc 1:y 100.

2he 1--:Jer-viscr should -ue certain the tutor knows ':7ow to

coute sontence and answer accuracy correctly, before soinz3

an f-,-,rts:.er with -ne

At this point in trainin7, ne tutor is reacly to tutor the

fi*z.st c'2ild. Once azain, eae tutor sould review t,ae tutorin

.preceauras to see if there are any unclear areas. nen there

are no cLuestions, proceed with tutorf.n the first child.

l-,e tutor is tuto72in a cild or he first time, the

su-perv-7se,' sould be eithrs- listen, watc.inc. or sittinL; in

t--o tutor. 'Jhen tIle tutor has finislied tutoin, sUp7-

=visor can t'non c.;ive jr.r.'ediate feedback on tutor performance.

*eedb:.c.: can be in tl-e -lorm of prrlisinE- the tutor for a

job done,answerin: any nuestios the tutor.may- have, and

ss.',.:ostions for better tutor parformance.

..Ly the time o utor -,aas worke::: with a Jnird.

:procedure
. should become more clear.and esier to follow. Even.



after t7:e tutor beco:::e cuitc adjusted to .ne tutOrin proced-

ures, supervision should continue in order to mainta-;n effective
4'

tuting.

G. Sutervision

In order to maintain al:mropriate tutor behavior, three

:supervisory checks have been devised. They are 1) completeness

of tutoring 2) accuracy of data sheet tabulations and 3) the

time tutoring was begun each day.

FOT complete tutoring, tutors had been trained to .praise

u!,10 child ater each correct answer. Jhiie the supervisor

listened to t-,-e of the sessior o- to the acutal" .1 1)

what was said to the child was written on the sheet under the

heading of "Verbatim". If no praise was given, the supervisor

scored the sheet .;.s "no -verbal consequences for correct answers'

(2ir7ure

72ellowing an incorrect answer, a cor.mlete tutor response

was deZ:ined by three com7,onents. The tutor was trained to.in-

struct the cild to turn:bacl: to the story and DoOk for t";:le cor

root icwor (refer ac7:-.). Then tlle tutor shoUld tell the child

teloo:: for the sentence nat contc,ins the correct answer, tut .

his fn7er en it and .2ead 4t aloud (point out). I: the tutor

did bothe..7 nese thins (refer the child bac]: to the story and'

out the answer) the tutor was scored as "complete-
7--

ly tutorinc" an ircorreet answer. This :orocedure was to occur'.

each ti:7,0 a child answered a question incorrectly.

The -oercent of coplete tutorirg for both correct :-;nd in-

correct .anSwers.was. computed.



1) Ilave c=dren write l:ci C. .s *ney cxrive.

timal bezin tto:-inL-.; for all tu-:,orri.

nvaille for hs cildren.

4) su.7,ervf...c tutor's tuorinc an:1 provide feed-

bac:: t.!:e use of comnlete tutor c'u.l':;o. sl:eets.

5) cteci: daily ccaculations and nrove feedbacl: to the

tutors.

6) sunervicc cral)hinz and cyclinc: of c'.-ildren dnily.
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r2o meLsue,

and orZ,.. read:..nL; :_:,ccur:7:cy ere eamined. In

order to oin the stuClont's --..x1rcent answer accuracy, t'le

tutw:-. was to cou-.-It nulor of correct answers, divide by

total n=bor of c:uostions answered, round off, and record tIle

pc-Ircent on the data sheet. hC ame proce:lure vias Lpnlicable t

t7,1e. %)ercent of oral readin: accuracy.

After all tutorin was completed for ne day, aLl data

s'.7Leets were re-tabulated by rocular cheecers and ranked as bein

vitll or wit.c,out errors. '2o be errorless, t'ae calculations I.ad

to be correct. sincle error was sufficient to ma:-,: t1.-..e data

sl-:eot "win erro-r.s". e.
oercent of erroless data s7:.eets served at tlie second

7)erfo=lance measure, and e=ressed nmber of

classed zs witout error, relative to no total =Aber of data

s".*:sets sub.:,',itted on a siven

sUI-Aervisory ci7lec::: was made un ne ti eac tutor

. . :Lis first student on a siven afternoon. 2ocause

eac"A.tutorin.L; roo'..1 was connected to a master-intercon. system,

littensrs ii unobtruttive access to obtain the tjme tute-in:17

zt=06.. LOSUla=2 Of:ce:Ve25 listened for, and recorded str

on a sta7idardized sheet. (2isure.8). From these re-

cords, te t7.7.at all tutors besan tutorjns was co:mute,

day, a :o.r.'s,ran;e was rr.,ndomly selected.and dat:

slieets fruzl a tutorinc session i1:e previous day were se-,:amined.

.T17,o tutor's percent of -..perfo::_nce scores for eac ::.. of the
. .

vtet7lor or not ne c7-ild's data 1,'.001,; contain.

'errors'..and tlletine tile tutor. obla tu ,63.?nr3-
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